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Introduction

Healthy women with family histories of breast cancer, who are at increased risk for developing the
disease, have been reported to have reductions in immune function (reduced natural killer cell
activity) compared to women without family histories of cancer in their families (Strayer, Carter
& Brodsky, 1986). Consistent with theories of immune surveillance against neoplastic disease
(Trinchieri, 1990), such reductions could contribute to the increased risk of breast cancer in
women at familial risk for breast cancer. The reduced natural killer (NK) cell activity in women
with family histories of breast cancer have previously been attributed solely to heritable deficits in
immune function. However, the cumulative evidence that psychological factors (e.g., distress)
can affect immune function (see review by Herbert & Cohen, 1993) suggests two ways in which
psychoimmune mechanisms may contribute to the immune deficits in these women. First, as
women at familial risk for breast cancer have been reported to be more distressed (see review by
Lerman & Schwartz, 1993), distress induced immune suppression may contribute to their immune
deficits. Second, women at familial risk for breast cancer may be psychobiologically more reactive
and/or immunologically more sensitive to psychological challenges.

Two interrelated studies, one naturalistic and another experimental were conducted to address
these issues.

Body

The Naturalistic Study: This study examined the contribution of distress-induced immune
alterations to the reduced NK cell activity in healthy women with family histories of breast cancer.
Three major questions were addressed: First, are healthy women, who are at familial risk for
breast cancer, more psychologically distressed than women at normal risk (with no history of
cancer in their families)? Second, do healthy women at increased familial risk for breast cancer
also show evidence of reduced NK cell activity? Third, does increased emotional distress
contribute to the reductions in NK cell activity associated with familial risk for breast cancer?

Procedure: Women with family histories of breast cancer in first degree relatives (Risk Group)
and women without family histories of breast cancer in first or second degree relatives
(Comparison Group) were recruited. These women were assessed on three separate days
approximately one month apart (controlling for possible effects of menstrual cycles), at the same
time of day (controlling for circadian effects). At each of these assessments the women completed
standardized questionnaires (see study measures section 4.6 in the grant application), and after at
least 30 minutes of rest, blood samples were collected for immune and endocrine measures (see
sections 4.8 and 4.9 in the grant application).

Results: Data collection has been completed. A total of 244 women were recruited to the




Naturalistic study. We had proposed to recruit 120 women with family histories of breast cancer
and 120 without family histories of breast cancer. Due to difficulties in finding women with
family histories of breast cancer our final sample consists of 103 women with family histories of
breast cancer and 141 women without family histories of breast cancer. Data entry has been
completed, but, as this is a large data base, it has taken us longer than expected to verify the data.
Consequently, we are behind in statistical analyses and in preparing manuscripts for publications.
As the data have yet to be fully verified, it would be premature at the present time to report the
results in this progress report as the results may not be accurate. We are therefore requesting a
one year extension, without funds, to complete data verification and analyses.

The Experimental Study: This study examined the possibility that increased
psychophysiological reactivity and/or immunological sensitivity to psychological challenges could
contribute to the reduced natural cytotoxic activity in healthy women with family histories of
breast cancer. Three major questions were addressed: First, do healthy women at increased
familial risk for breast cancer also show increased psychological reactivity to experimental

~ stressors (mental tasks)? Second, do healthy women with family histories of breast cancer
evidence greater immunologic sensitivity to experimentally-induced distress? Third, is the
increased immunological sensitivity to distress in healthy women at increased familial risk for
breast cancer due to differences in sympathetic responses and/or cortisol responses to the
experimental stressors?

Procedure: On the experimental days, participants were exposed to two consecutive mental tasks
that have been shown to affect psychophysiological reactivity (i.e., self-reported distress,
cardiovascular changes, endocrine changes) as well as immune measures (i.e., NK cell activity,
lymphocyte proliferation) (e.g., Manuck, Cohen, Rabin et al., 1991; Stone, Valdimarsdottir,
Katkin et al., 1993). Psychological distress is assessed (Profile of Mood States and Visual analog
Scale; see Section 4.6 in the grant application) and blood samples for immune and endocrine
assessments (see Sections 4.8 a 4.9 respectively in the grant application) were collected after a
resting period and during and after stressor exposure at 15 to 30 minute intervals. Cardiovascular
activity was assessed throughout the session.

Results: Data collection has been completed. A total of 91 have completed the experimental
session which is 9 women less than we proposed to recruit. All the data have been entered but we
are behind in verifying the data and in preparing manuscripts for publications. Initial data analyses
suggest that women at increased risk for breast cancer are psychobiologically more reactive to the
laboratory challenges. As we are behind schedule in analyzing the data, we are requesting a one
year extension, without funds, to complete data analyses and manuscript preparations.



Conclusions

Data collection has been completed. Two hundred and forty-four women were recruited for the
Naturalistic study and 91 women completed the Experimental study. All the data have been
entered, however, as this is a large data base, it has taken us longer than anticipated verifying the
data. Consequently, we are behind in data analyses and in preparing manuscripts for publications.
Therefore, we are requesting one year extension, without funds, to complete data verification and
analyses and to prepare manuscripts for publications.

With the support from this award #17-94-J-4139 we have published four papers and two papers
have been submitted for publication.
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PSYCHOSOCIAL FACTORS

AND SECRETORY IMMUNOGLOBULIN A
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ABSTRACT: This review focuses on studies that have examined the relation between psychosocial factors and secretory
immunoglobulin A (s-IgA). Several studies have examined the relation between s-IgA and stressful circumstances ranging from
major life events to minor daily events. The findings from these studies were often contradictory, since different experimenters
reported different stress-related changes in s-IgA. The effects of stress reduction interventions, such as relaxation and imagery,
on s-IgA levels have also been examined. Although these studies indicate that various interventions are associated with
increases in s-IgA levels, methodological refinements are needed before more definitive conclusions can be made. The possi-
bility that the relation between stress and s-IgA may be moderated by personality characteristics or mediated by psychologi-
cal distress was supported in some studies. The review concludes with suggestions for future research.

Key words. Psychoneuroimmunology, secretory immunoglobulin A, distress, emotions, stress.

Introduction

n the late 1970s, behavioral medicine was defined as a

discipline that would investigate the interplay between
psychological factors and somatic health and disease
(Schwartz and Weiss, 1978). Of course, movements
exploring closely associated topics, such as the psycho-
somatic medicine movement, pre-dated and formed the
groundwork for behavioral medicine. Interest in behav-
joral medicine has grown tremendously, spawning a
number of societies and well over a dozen specialized
journals.

As behavioral medicine research grew, research efforts
shifted from the initial step of demonstrating relations
between psychological or social factors and somatic out-
comes to hypothesizing about and testing mediational
pathways responsible for the observed associations. There
are many models that have been proposed that summa-
rize these relations (see reviews by Krantz et al., 1985;
Andersen et al,, 1994), one of which was advanced by
Cohen and Williamson (1991). According to this model,

after an environmental stimulus has occurred (e.g., loss
of job), has been appraised (e.g., as threatening to one’s
well-being), and after an affective response has occurred
(e.g., negative mood or depression), a series of behav-
ioral and biological processes may come into play. One
of these processes is change in behaviors potentially
related to disease. For instance, increased use of alcohol
or illicit medications, changes in eating patterns,
reduced exercise, and less or poorer sleep have all been
shown to relate to stress. One of the biological process-
es that may be affected by the preceding events is the
autonomic nervous system. Changes in sympathetic and
parasympathetic tone are related to numerous hormo-
nal changes that are likely to influence susceptibility to
disease. The process that is the focus of this review is the
immune system. Of course, this system is responsible for
keeping pathogens out of the body and for eliminating
them once they have entered.

Given the importance of the immune system to
health, it is not surprising that scientists with an interest
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in behavioral medicine have targeted behavior-immune
interactions. The extent of this focus is indicated by the
creation of the discipline known as Psychoneuroimmunology
(PNI). Several major texts have reviewed the PNI litera-
ture, there are societies devoted to the topic, and at least
one journal publishes PNI work exclusively.

The work we discuss in this review falls into the
domain of PNI and focuses on studies that have exam-
ined the relation between psychosocial factors and
secretory immunoglobulin A (s-IgA). We first present an
overview of s-IgA, followed by a discussion of the mea-
sures that have been used to index its activation.
Summaries of the substantive work follow and are orga-
nized according to the nature of the psychosocial factors
that have been manipulated or associated with s-IgA
measures. These include stressful circumstances, relax-
ation and imagery, and psychological characteristics of
the individual. A section on the possible mediational
role of emotions, serving as a link between psychological
factors and s-IgA, follows. A section on future directions
- for examining the relation between psychosocial factors
and s-IgA concludes this review. The studies that were
included in this review were identified through computer-
ized search (Medline and PsychLit) and through inspection
of reference lists from existing reviews and articles.

Secretory Immunoglobulin A

A glycoprotein called immunoglobulin A, or IgA, is the
major immunoglobulin in the fluids that bathe the
mucosal surfaces of the body and those surfaces that are
the paths of entry of invading bacteria and viruses into
the body (e.g., tears, saliva, gastrointestinal, vaginal,
nasal, and bronchial secretions [Tomasi, 1970, 1976;
Goldblum, 1990]). Secretory IgA (s-lgA) is different from
IgA in serum in that it is much larger (Tomasi, 1976) and
probably binds invading organisms more effectively than
serum IgA. Most infectious agents enter the body
through the mucosal surfaces, and the presence of s-IgA
antibodies in the fluids helps to prevent infection, espe-
cially of the upper respiratory, intestinal, and urinogeni-
tal tracts (Tomasi, 1976; Lamm et al., 1995). For example,
studies have shown that s-IgA antibody possesses antivi-
ral activity (Dowdle et al., 1971; Lamm et al., 1995) and can
prevent invasion by polio, measles, and rubella viruses
(Ogra et al., 1971; Ganguly et al., 1973). In addition, there
is evidence that s-IgA can prevent bacterial infections
(Heddle and Rowley, 1975) and neutralize bacterial toxin
(Waldman et al., 1971; Goldblum, 1990). Secretory IgA is
also implicated in dental diseases (Taubman and Smith,
1993). Degradation of s-IgA was associated with localized
juvenile periodontitis (Gregory et al., 1992). Similarly,
caries-prone persons have been found to have lower sali-
vary lgA concentrations than caries-resistant persons
(Lehner et al., 1967; Gregory et al., 1992), and deficiencies
in s-IgA have been identified as one of the factors

4 .

responsible for the frequent oral infections in patient‘.s'
with AIDS (Muller et al., 1992).

Measurement of s-IgA in
Psychoneuroimmunology Studies

The two most commonly used measures of IgA produc-
tion in the field of psychoneuroimmunology have been
s-IgA concentration and s-IgA secretion rate. Secretory IgA
concentration is the amount of total IgA protein that is
present in a certain volume of saliva (ie., pg/mL),
whereas s-IgA secretion rate refers to the amount of IgA
protein detected per unit time (i.e., pg/min).

Although these measures have been used rather fre-
quently in conjunction with psychosocial factors (as will
be shown below), questions have been raised about their
value as an index of immune system functioning. Stone
et al. (1987b) discussed several potential problems with
measures of s-IgA concentration and secretion rate,
including: the effect of saliva flow rate on concentration;
a possible deterioration of s-IgA proteins by proteases in
the mouth: and, on a conceptual level, the meaning of
total s-IgA protein as a measure of immune protection.
Jemmott and McClelland (1989), who are the authors of
the majority of the studies discussed in Stone et al’s
(1987b) paper, replied in a subsequent paper. They argued
that salivary flow rate might not be as large a problem,
especially in unstimulated collection conditions, that
the studies were consistent in the relation of s-IgA
changes to psychological factors, that s-IgA might not
deteriorate in the mouth, and that total s-IgA protein was
shown to be a reasonable measure.

Because these are debated issues (and because we
have taken a position on some of these issues), we rec-
ommend that readers evaluate the arguments for them-
selves. However, we would like to comment briefly on the
saliva flow issue. As stated above, one of the potential
problems with using s-IgA measures is that saliva flow
can affect both concentrations of s-IgA and s-IgA secre-
tion rate. At least in some situations, it has been demon-
strated that when saliva flow rate is artificially stimulated
(with, for example, lemon drops), s-IgA concentrations
decrease with increased flow, while the s-IgA secretion
rate increases with increased flow rate (Brandtzaeg,
1971). Similar findings have been observed when saliva
flow was not artificially stimulated (Graham et al., 1988;
Kugler et al., 1992; Evans et al, 1993). The relations
between saliva flow rate and s-IgA concentration and
secretion rate are particularly important, since autonom-
ic arousal associated with stress or negative affect may
influence saliva flow rate (Stone et al., 1987b), although
the directionality of the effects is uncertain. ’

An issue in this debate that has not received much
attention concerns the measurement of saliva volume. In
our experience, measuring saliva flow is not a straight-
forward task, and we question the reliability as well as
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the validity of such measurement. It is difficult for a sub-
ject to drool into a vial, and we speculate that the
amount of saliva collected is related to a number of fac-
tors concerning how the subject accomplishes the task.
We know of no test-retest data demonstrating that flow
is a reliable measure. This is an area that deserves some
attention in the future.

On conceptual grounds, an alternative to the mea-
surement of all s-IgA protein in a sample of saliva has
been proposed by Stone et al. (1987b). They argue that
the s-IgA antibody response to a particular antigen,
rather than s-IgA protein, should be evaluated. One of
the antigens that Stone and his colleagues have used in
their studies is a harmless protein, rabbit albumin.
According to these authors, the antibody responses to a
novel antigen (e.g., rabbit albumin in samples of individ-
uals who have not previously eaten rabbit) are analogous
to those responses to a pathogen that would occur if an
individual were infected by a virus or a bacterium.

To date, there has been no confirmation of the rela-
tive merits of the use of total s-IgA vs. specific s-IgA
antibody in terms of response to a known antigen, since
only the Stone research group has used the latter
methodology. Jemmott and McClelland (1989) have
raised issues concerning this measure, given that it is
based on a ratio of specific antibody to total s-IgA protein.
Those authors are concerned that the overall amount of
s-lgA—rather than the relative growth of s-IgA anti-
body—is the important factor. As will be shown below,
there are many studies that have shown associations
between psychological stressors or other conditions and
s-IgA levels, and there have been two separate studies
that have shown such associations with s-IgA antibody
to a novel antigen. In those studies, both measures of
s-IgA were available, and the specific antibody measure
demonstrated stronger associations with stress variables
than did the total protein measure. Nevertheless, no data
are available that address the issue of which is a better
empirical predictor of health status.

Stressful Events

Stressful events, ranging from major life events to daily
events, have been shown to be related to illness onset in
a number of studies (Cohen and Williamson, 1991). From
the perspective of understanding the role of s-IgA, it is
important to note that some of these studies had upper
respiratory illness (URI) as the outcome variable. These
studies support the idea that life stressors may be rela-
ted to immunological processes, although compelling
arguments can also be advanced that behavioral fac-
tors—such as sleeping, alcohol consumption, smoking,
etc.—also mediate the stress-illness association (see
Cohen et al., 1995). Several studies, reviewed below,
examined the possibility that stressful life events (major
and daily) affect s-IgA.

TOTAL EVENT STUDIES

We start with studies that have used event checklists and
created predictor variables representing the total
amount of stress associated with those events an indi-
vidual experiences. In general, studies have not found a
relation between major life events (e.g., death of a
spouse) and s-IgA (Kiecolt-Glaser et al., 1984; Graham et
al., 1988) or between daily hassles (defined as minor
daily annoyances, but that are usually measured in a
retrospective manner over a 30-day period [see Kanner et
al., 1981]) and s-IgA (Kubitz et al., 1986; Farne et al., 1994).
A complex relation between s-IgA concentration and
daily hassles was observed in Martin and Dobbin’s (1988)
study of daily hassles. In this study, hassles and s-IgA
were assessed during two sessions 90 days apart.
Frequency of hassles assessed during the first session
was negatively correlated with s-lgA concentration
assessed in both sessions. On the other hand, no
relation was observed between frequency of hassles
and s-IgA concentration assessed during the second session.

Two studies have examined how minor stressors
measured on a daily basis affect s-IgA. In Evans et al. ‘s
(1993) study, subjects completed the Student's
Assessment of Daily Experience (SADE) questionnaire
daily for 14 days. Each of the 27 events on the SADE that
occurred during the day was rated by subjects on a six-
point scale from “extremely desirable” to “extremely
undesirable”. On each day, subjects also provided a
timed saliva sample for assessments of s-IgA concentra-
tion and s-IgA secretion rate. When the data were aggre-
gated over the two-week period, a negative correlation
was observed between undesirable events and s-IgA con-
centration, and a positive correlation was observed
between desirable events and s-IgA concentration. That
is, the mean level of s-IgA concentration across all days
was negatively correlated with the average number of
uhdesirable events for the same period and. positively
correlated with the average number of desirable events.
A parallel finding was observed for s-IgA secretion rate.
On the other hand, analyses examining the day-to-day
association between events and s-IgA concentration and
secretion rate (within subjects as opposed to the previ-
ous between-subjects analyses) revealed that while
undesirable events were associated with higher con-
centrations of s-IgA, undesirable events were unrelated
to s-IgA secretion rate. Desirable events were unrelated
to both s-IgA concentration and s-IgA secretion rate.
These findings are troublesome, since the two types of
analyses produced divergent results.

In contrast to Evans’ study of total s-IgA, Stone et al.
(1994) used the specific antigen mode! of s-IgA. They
exposed 94 adult males to a harmless protein (rabbit
albumin) and examined whether daily events affected
s-IgA antibody response to the rabbit albumin. The
immunization procedure involved daily ingestion of a
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capsule containing rabbit albumin for 12 weeks. Each
day, subjects also completed an 80-item event checklist
that was organized in sections dealing with work, leisure,
friends, spouse, children, household activities, finances,
self, and two write-in items. A further refinement of the
event assessment was that subjects’ spouses aided them in
the accurate completion of the event checklist to ensure the
most accurate and objective reports of daily events (see
Stone and Neale, 1982, for a description of the question-
naire development). As an assessment of the subjective
experience of the event, each event that occurred during
the day was rated on a six-point scale, from “extremely
desirable” to “extremely undesirable”.

After completing the questionnaire, subjects collec-
ted saliva that was assayed for s-IgA antibody activity to
the rabbit albumin. Results from within-subject analyses
revealed that the frequency of desirable events was rela-
ted to more s-IgA antibody production, whereas the fre-
quency of undesirable events was related to less s-IgA
antibody production. In other words, on days when there
were relatively more undesirable events than usual, s-IgA
antibody levels were lower than on days without unde-
sirable events. The authors also examined whether daily
event content predicted s-IgA antibody production.
Undesirable work events and desirable leisure and
household events were more strongly related to s-IgA
antibody than were events in other categories. Last,
desirable events on the previous two days predicted sub-
sequent increases in s-IgA antibody production, but for
undesirable events, only the same-day events inversely
predicted s-IgA antibody production. It is important to
note that days with upper respiratory symptoms were
eliminated from these analyses; this procedure has not
been carried out in other daily studies.

SINGLE-EVENT STUDIES

Rather than investigating how the number of major
stressful life events or day-to-day events affects s-IgA,
several studies have examined the impact of a single
stressful circumstance, academic pressure due to exami-
nations. Two studies reported that academic stress is
associated with reductions in s-IgA. Jemmott et al. (1983)
collected saliva from 47 dental students. Five collections
were made over an 11-month period: three collections
during examination periods and two during low-stress
periods. The authors found that s-IgA secretion rate was
lower during the three exam time points compared with
the two low-stress time points. Since data collection was
spread over an 11-month period, it is possible that these
effects were due to seasonal variation in s-IgA secretion.
To rule out this possibility, Jemmott and Magloire (1988)
conducted a second study using a shorter time interval.
Saliva was collected from 15 undergraduates five days
prior to their exam, during their exam period, and two
weeks after their exam. S-IgA concentration, s-IgA

] .
secretion rate, and s-IgA statistically adjusted for saliva
flow were lower during the exam period compared with
the measures collected before and after the exam.

Increases in s-lgA have also been observed after
examination. McClelland et al. (1985) found that both
s-IgA concentration and norepinephrine concentration
in saliva increased in 46 students both immediately after
and 1 3/4 hours after an exam, compared with baseline
measures collected several days after the exam. The
increase in norepinephrine concentration did not
account for the increase in s-IgA concentrations, since
the correlation between these two measures was non-
significant. Evans and colleagues (1993) collected saliva
from 18 students in two consecutive weeks. In the second
week, all students had to give a presentation. During
both weeks, saliva was collected 4 times one hour apart,
and in the second week, saliva was collected immediate-
ly after the presentation. The authors found that there
was a trend (p = 0.10) for s-IgA secretion rate to increase
from week 1 to week 2 to post-presentation. A parallel
increase was observed in salivary cortisol concentra-
tions. However, since the authors did not examine the
relation between s-IgA secretion rate and salivary corti-
sol, it is not clear if the increase in salivary cortisol con-
tributed to the increase in s-IgA secretion rate.

No change in s-IgA following an examination has
also been observed. Kiecolt-Glaser and colleagues (1984)
collected saliva from 65 medical students a month
before a final exam and again on the first day of the final
exam. No change in s-IgA concentration was observed
from pre-test to post-test assessments. Mouton et al.
(1989) collected saliva from 44 dental students on four
occasions over two academic years: two collections
during low-stress periods and two collections during
examination periods. Results indicated that academic
examinations affected s-IgA secretion rate only when the
final examination and the summer vacation samples
were compared (s-IgA secretion rate was lower during
the final examination than during the summer vacation).
On the other hand, no difference in s-IgA secretion rate was
observed between samples collected during midterm
exams and samples collected during midterm break.

SUMMARY

The pattern of results in these studies is neither con-
sistent nor simple. Many studies that examined major
life events and daily hassles used retrospective designs
in which subjects indicated how many life events or
hassles had occurred over a prior time period. It is
therefore possible that recall ability and/or memory
biases accounted for the lack of association between
s-lgA and life events. The studies that examined the
impact of academic stressors on secretory IgA are difficult
to evaluate because they differ in several key variables.
One of these variables is the timing various experi-
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menters chose to collect their pre-stress, stress, and
post-stress measures. For example, McClelland et al.
(1985) collected the baseline measure a few weeks after
the exam and the stress measure immediately after an
exam and 1 3/4 hours after the exam, whereas Jemmott
and Magloire (1988) collected their baseline measure
five days prior to the exam and the stress measure dur-
ing the examination period. It is certainly possible that
changes in secretory IgA observed at some of these times
might not be present at other times. It is of interest that
the two studies (McClelland et al., 1985; Evans et al., 1994)
that observed increases in s-IgA following the academic
stressor collected their stress measures immediately fol-
lowing the completion of the exam. It is possible that ter-
mination of an acute stressor results in increased s-IgA;
however, before any conclusion can be reached, studies
need to be conducted that will allow for the exploration
of timing factors.

Another variable on which these studies differ is
the procedure used to determine s-IgA. McClelland et al.
(1985), for example, measured s-IgA concentration,
whereas Mouton et al. (1989) measured s-IgA secre-
tion rate. Only two of the studies (Jemmott and
Magloire, 1988; Mouton et al., 1989) measured saliva
flow rate. Examination stress has been found to affect
flow rate (Bates and Adams, 1968), and, as discussed
above, s-IgA concentrations and secretion rate are dif-
ferentially affected by saliva flow rate. Therefore, it is
difficult to interpret the findings that did not take saliva
flow rate into account, since the effects of stress on sali-
va flow could have accounted for the changes observed
in s-IgA. The mechanism whereby stressful events affect
s-IgA is not clear. It has been hypothesized that stress
affects the immune system through its impact on the
hypothalamic-pituitary-adrenal axis and the sympathet-
ic nervous system (see review by Rabin et al., 1989; Ader
and Felten, 1995; Weigent and Blalock, 1995; Bedovsky
and Rey, 1996). In the studies reviewed above, changes
in salivary cortisol (Evans et al., 1994) and in salivary
norepinephrine (McClelland et al., 1985) were
observed in parallel to changes in s-IgA levels.
However, it is not clear if these stress-induced hormonal
changes contributed to the stress-induced changes
observed in s-IgA levels, since McClelland et al. (1985)
found no relation between salivary norepinephrine
concentration and s-IgA concentration, and Evans et al.
{1994) did not examine the relation between salivary cor-
tisol concentration and s-IgA secretion rate.

Relaxation and Imagery

The evidence that stress can affect the immune system,
including s-IgA, raises the possibility that positive
experiences, the opposite of stressful ones, could also
affect the activity of the immune system (Jasnoski and
Kugler, 1987; Zakowski et al., 1989; Van Rood et al., 1993).

Several behavioral intervention techniques have been
found to influence physiological processes, such as heart
rate and blood pressure (Blumenthal and McKee, 1987,
Basmaijian, 1989). The studies reviewed below examined
whether it is possible to increase the levels of s-IgA by
stress-reducing interventions.

Green and Green (1987) randomly assigned 50 college
students to relaxation groups (relaxation response, guid-
ed visualization, back massage) or control groups (lying
quietly with eyes closed or touching-control group).
Saliva samples were collected before and immediately
after the session, which lasted 20 minutes. Results
indicated that there was a significant increase in s-IgA
concentration from pre- to post-treatment in the relax-
ation groups, but no change was observed in the control
groups. Salivary cortisol was not affected by the relax-
ation training, suggesting that the changes in s-IgA were
independent of changes in cortisol.

In another study, the same authors (Green et al.,
1988) examined the effect of daily relaxation on several
parameters of the immune system, including s-IgA secre-
tion rate. Forty subjects were randomly assigned to prac-
tice one of three relaxation techniques (relaxation
response while sitting up, relaxation response while
lying down, and guided visualization while lying down)
daily for three weeks. Saliva samples were collected
before and after 20 minutes of supervised relaxation on
day 1 and on day 22 or after three weeks of practicing the
relaxation. Since there were no differences among the
relaxation groups, the data from the three treatments
were combined. In confirmation of previous findings, a
significant increase in s-IgA secretion rate was observed
immediately after 20 minutes of relaxation practice com-
pared with levels right before the relaxation. In addition,
long-term practice effects were also observed: s-IgA
secretion rate increased significantly from day 1 to day
22. These changes in s-IgA secretion rate appeared to be
independent of psychological distress, since no change
was observed in anxiety as measured by the anxiety scale
on the Hopkins symptom checklist (Derogatis et al., 1974)
and the Taylor manifest anxiety scale (Taylor, 1951).

Jasnoski and Kugler (1987) randomly assigned 30
undergraduates to two relaxation groups or a control
group. One of the relaxation groups was trained in pro-
gressive relaxation and focused breathing, while the
other relaxation group was also trained in imagining
powerful, positive immune function. The control group
was instructed to discriminate between two tones
presented at variable intervals. Saliva samples were
collected before and immediately after the training
sessions. After a single one-hour session, an increase
was observed in s-IgA in both of the relaxation groups,
but no change was observed in the control group.
Norepinephrine and epinephrine from saliva and serum
were also assessed, as was cortisol in saliva. However,
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none of these neuroendocrine measures accounted for
the s-IgA difference between the relaxation and the
control groups.

Rider et al. (1990) examined whether imagery direc-
ted at biological mechanisms is more effective in
increasing s-IgA concentration than non-directed
imagery. Forty-five students were randomly assigned to
three groups. Members of Group ! were instructed to
focus their imagery on their immune system while they
listened to an audio cassette containing imagery instruc-
tion followed by music. Group 2 received the same music
and general non-specific imagery instructions, and
Group 3 underwent no treatment. Subjects came for
three sessions scheduled three weeks apart (days I, 21,
and 42), and each session lasted 17 minutes. Saliva sam-
ples were collected at the beginning of each session and
again at the end of each session. Subjects in the treat-
ment groups were provided with cassette tapes to which
they were instructed to listen at home on a bi-daily basis
for six weeks.

In both treatment groups, s-IgA concentration
increased within each session, yet no change was
observed in the control group. Changes in s-IgA concen-
tration across the sessions were not examined; however,
inspection of the means suggests that the treatments did
not increase s-IgA across sessions. The interventions
decreased psychological distress as measured by the
Profile of Mood States (McNaire et al., 1971), but no
change was observed in sympathetic nervous system
response as measured by skin temperature. The treat-
ment groups reported fewer symptoms during the study;
however, the particular symptoms affected did not
appear to be immune-related (breathing difficulty, jaw
clenching, and rapid heartbeat). In their second study,
Rider and Welden (1990) used live, improvised music
instead of taped music, and only one 10-minute session
was conducted. After the intervention, concentrations of
s-IgA were higher in the music+imagery group than in
either the music-only group or the control group. The
music-only group did not differ from the control group.

One study has examined whether relaxation affects
s-IgA in children. Olness et al. (1989) assigned 57 children
to two treatment groups and a contro! group. During the
treatment session, which lasted 25 minutes, both treat-
ment groups learned self-hypnosis. In addition, one of
the groups was given specific suggestions to increase
salivary immunoglobulins. The control group subjects
were engaged in conversation for 25 minutes. Children
who received the specific suggestions had significantly
higher concentrations of s-IgA after the training session.
No change was observed in the other two groups.

Groer et al. (1994) examined the effects of a 10-minute
massage and back rub on s-IgA concentration and s-IgA
secretion rate. Eighteen subjects who were assigned to the
experimental group received a 10-minute back massage,

RN
and 14 subjects who were assigned to the control group
rested for 10 minutes. Although the treatment did not
affect anxiety as measured by the Spilberger state/trait
anxiety inventory (Spielberger, 1983), an increase in s-IgA
concentration was observed in the experimental group,
and a similar trend was observed for s-IgA secretion rate.

SUMMARY

These studies suggest that various interventions can
induce short-term increases in s-IgA levels. However,
methodological refinements are needed before more
definitive conclusions can be made. The long-term
effects of these interventions on s-IgA levels are not
clear, since most of the studies collected saliva only
immediately before and immediately after the interven-
tion. Of the two studies (Green et al., 1988; Rider et al.,
1990) that assessed s-IgA a few weeks after their inter-
vention, only one (Green et al., 1988) reported increased
levels of s-IgA as long as 22 days after the completion of
the intervention. Furthermore, future studies need to
assess variables such as frequency of practice and com-
pliance with treatment regimens. Because none of the
studies assessed whether the individuals used relaxation
skills in stressful situations, there is no experimental evi-
dence that coping (e.g., relaxation) intervenes between
stress exposure and s-IgA.

The mechanism whereby these interventions affect
s-IgA is not yet clear. It is possible that these interven-
tions affect subjective distress and physiological arousal,
which in turn may affect s-IgA. However, of the three
studies (Green et al., 1988; Rider et al., 1990; Groer et al.,
1994) that assessed subjective distress, only one study
(Rider et al., 1990) observed a decrease in subjective dis-
tress after the intervention, and the two studies (Green
and Green, 1987; Jasnoski and Kugler, 1987) that inclu-
ded neuroendocrine assessments did not observe
changes in these measures following the intervention.
Clearly, studies are needed that systematically investi-
gate the mechanism underlying the effects of psychoso-
cial interventions on the s-IgA.

One possible confounding factor in these studies is
saliva flow rate. Relaxation has been found to affect sali-
va flow rate (Carlson, 1986), and saliva flow rate can
affect both s-IgA concentration and secretion rate. Since
none of the investigators corrected their s-IgA measures
for flow rate, the possibility that the change in secretory
IgA was due to flow rate changes cannot be ruled out.

Psychological Characteristics of Individuals

In earlier reports on the relationship between stress and
illness, it was assumed that stressors affected all individ-
uals similarly. However, since the correlation between
stressful life events and illness was found to be generally
low, researchers became more interested in moderating
and/or mediating variables that might augment or
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reduce the effects of stressful variables. The studies
reviewed below have examined the possibility that vari-
ables that have been shown to moderate the stress and
illness association also moderate the relation between
stress and s-IgA concentration and secretion rate.

SENSE OF HUMOR

This characteristic has been found to moderate the rela-
tion between stressful life experiences and psychological
distress (Lefcourt and Martin, 1986). The possibility that
sense of humor may also affect s-IgA has been examined
in several studies. Martin and Dobbin (1988) examined
whether sense of humor moderates the effects of daily
hassles on s-lgA concentration. Approximately 90 days
apart, 40 undergraduates provided saliva samples and
completed a daily hassles scale. In addition, they com-
pleted four humor questionnaires (situational humor
response, coping humor, sense of humor, and liking of
humor). Sense of humor was unrelated to s-IgA concen-
tration, but there was some support for the stress-buffer-
ing effects of humor: The negative association between
hassles assessed at time [ and s-IgA concentration
assessed at time 2 was stronger for individuals with low
scores on the humor questionnaires than for individuals
with high scores on the humor questionnaires.

Another way that humor has been explored is shown
in an investigation of exposure to humorous stimuli in
individuals with a good sense of humor. Dillon et al.
(1985) observed an increase in s-IgA concentration
among 10 subjects immediately after they had watched a
humorous videotape but not after they had watched a
didactic control tape. Change in s-IgA was inversely rela-
ted to sense of humor as measured by the Coping Humor
Questionnaire (CHQ; Martin and Lefcourt, 1984). On the
other hand, in contrast to Martin and Dobbin’s (1988)
finding, baseline levels of s-1gA were positively related to
sense of humor. Similarly, Dillon and Totten (1989), who
studied 17 women before and after they gave birth, found
a positive association between s-IgA concentration and
sense of humor as measured by the CHQ.

Lefcourt et al. (1990) conducted three studies to
examine the relation among sense of humor, humorous
stimuli, and s-IgA. In all three studies, subjects watched
humorous movies and provided saliva samples before
and after the presentation of the movies. The movie pre-
sented and methods to assay s-IgA along with the timing
of baseline assessments varied between the studies. In
all three studies, subjects completed two humor scales,
the Situational Humor Response Questionnaire (SHRQ;
Martin and Lefcourt, 1984) and the Coping Humor Scale
(CHS:; Martin and Lefcourt, 1993). There was an increase
in s-IgA from before to after the presentation of the
humorous movie in all three studies. None of the studies
found a relation between sense of humor and baseline
levels of s-IgA. Subjects who scored high on the CHS in

study 1 had a significant increase in s-IgA concentration,
whereas no change was observed among subjects who
scored low on the this scale; this relation was not
observed in studies 2 and 3. A marginally significant
interaction was found in study 3 between SHRQ and the
condition that reflected the greater change for subjects
with high SHRQ scores; this interaction was not
observed in studies 1 and 2.

Two studies examined the effects of weeping and
laughing on s-1gA. Labott et al. (1990) showed 32 under-
graduate women sad and humorous videotapes. Half of
the subjects were told to express their emotions, and
half of the subjects were told to inhibit their emotions.
Seven control subjects watched documentary tapes.
Seven subjects in the expression condition were exclu-
ded from the analyses, since they failed to express their
emotions overtly, and seven inhibition subjects were
excluded, since they expressed their emotions overtly.
Individuals who cried during the sad movie had signifi-
cantly lower s-IgA concentrations after the movie com-
pared with both the control subjects and the subjects
who inhibited overt expression of crying. On the other
hand, the humorous movie was associated with
increased s-IgA concentration regardless of the expres-
sion or inhibition of overt laughter. Sense of humor, as
assessed by the Coping Humor Questionnaire (Martin
and Lefcourt, 1983), was not associated with initial or
baseline s-lgA concentration values. To examine further
the effects of emotional crying on s-IgA concentration,
Martin et al. (1993) showed 42 undergraduates a sad
movie. An increase was seen in s-IgA from pre- to post-
movie in subjects who reported that they had not cried
during the movie. No change was seen in s-lgA among
subjects who reported that they had had tears in their
eyes during the movie or among subjects who reported
that they had tears down their faces or-sobbed during
the movie.

INHIBITED AND STRESSED POWER MOTIVATION

These concepts have been studied extensively by David
McClelland and his co-workers. Individuals high in
inhibited power motivation are assertive and hard-driving,
but inhibited in direct expression of aggression. Such
people are more vulnerable to disease than others,
especially if they have experienced or are currently
under power-related stress (i.e., life events that chal-
lenge or threaten the individual's ability to perform
powerfully or impress others). In a series of studies,
McClelland and colleagues have examined power
motivation and s-IgA. _

McClelland et al. (1980) explored the relation
between power motivation, stressful life events, upper
respiratory infection, and concentrations of s-IgA.
Twenty-seven male college students were assessed
twice 48 to 72 hours apart. During the first session,
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subjects provided saliva samples and completed a mod-
ified version of the Social Readjustment Rating Scale
(SRRS; Holmes and Rahe, 1967) and an illness inventory.
The items of the SRRS were classified as power events,
affiliative events, both, or neither. During the second
visit, subjects provided urine samples for assessments of
epinephrine and norepinephrine, after which they partic-
ipated in a mildly stressful task for 2 1/2 hours, followed
by additional urine and saliva sampling. Seven subjects
were classified as high in need for power, high in inhibi-
tion, and high in reported power stress (HHH group). The
HHH subjects reported more illnesses in the past 6 to 10
months, had lower s-IgA on the first assessment, and
had higher epinephrine excretion rates (assessments
before and after the task were averaged) than other sub-
jects. On the other hand, the HHH subjects did not differ
from other subjects in norepinephrine excretion rate or
in the concentration of s-IgA after the task.

In a similar study with 133 prisoners, McClelland et
al. (1982) found that prisoners who scored high on need
for power and high on life stress had a lower concentra-
tion of s-IgA and reported more illnesses in the past 12
months. In contrast to the 1980 study, prisoners who
were also high on inhibition had higher concentrations
of s-IgA and reported fewer illnesses in the past 12
months than prisoners low on active inhibition.

In two of the examination studies reviewed above,
McClelland and co-workers investigated whether exami-
nation stress had greater impact on s-IgA among stu-
dents high in need for power. The first study (Jemmott et
al., 1983) assessed s-IgA secretion rate on five occasions
(three exam points and two low-stress points) over an
1 1-month period. A continuing decline in s-IgA secretion
rate through the final low-stress period was observed
among the students classified as high in need for power
and high in active inhibition, whereas s-IgA secretion
rate recovered during the low-stress periods in all other
subjects. Moreover, students classified as high in
need for affiliation and low in active inhibition had
higher s-IgA secretion rates on all five assessments
compared with all other students. In their second study,
McClelland et al. (1985) failed to find consistently higher
s-lgA levels among individuals classified as high in need
for affiliation. A difference in s-IgA concentration after
taking an exam was observed between individuals who
differed on power motivation: Students whose need for
power was stronger than their need for affiliation had
lower s-IgA 1 3/4 hours after their exam as compared
both with baseline measures collected a few days after
the exam and with students whose need for affiliation
was higher than their need for power. Students with
stronger need for power also had greater increases in
norepinephrine in response to the examination, but the
increase in salivary norepinephrine was not related to
s-IgA concentration.

L.ocUS OF CONTROL

This concept is defined as a person'’s belief that he or she
can control desired or undesired outcomes (such indi-
viduals have an internal locus of control) or that such
outcomes are the results of fate, luck, or other forces
(external locus of control). Kubitz et al. (1986) examined
the relation among health, locus of control, daily has-
sles, and levels of s-IgA concentration. Twenty-nine sub-
jects provided saliva samples and completed both the
Multi-Dimensional Health Locus of Control Scale
(MHLC; Wallston et al., 1976), a measure of locus of con-
trol over health outcomes, and the Hassles Scale
(Kanner et al., 1981), a measure of frequency and intensi-
ty of stressful situations in the past month. The results
indicated that while there was no relation between levels
of s-IgA concentrations and daily hassles, there was an
inverse relationship between concentrations of s-IgA and
internal locus of control. An interaction between locus of
control and daily hassles was also obtained: Individuals
high on internality and with high levels of daily hassles
had lower levels of s-IgA than individuals low on inter-
nality and with high levels of daily hassles. As discussed
by the authors, the finding that subjects with more inter-
nal locus of control had lower levels of s-IgA was sur-
prising, since several studies have shown that internally
oriented individuals report fewer illnesses (Wallston and
Wallston, 1982). Last, menstrual cycle status may influ-
ence levels of s-IgA, since higher levels of s-IgA were
observed for female subijects in the first half of their cycle
than for female subjects in the second half of their cycle.

HARDINESS

This concept has been defined as a composite of three
tendencies: sense of internal locus of control, sense of
purpose and involvement, and a tendency to view
changes as incentives or opportunities for growth
(Kobasa, 1979, 1982). Several studies have shown that
hardiness plays an active role in protecting individuals
from stress (Kobasa, 1979, 1982; Kobasa et al., 1981). In
the study by Dillon and Totten (1989), reviewed above,
hardiness was not related to s-IgA concentration or to
upper respiratory tract infection.

SOCIAL SUPPORT

Among the variables discussed in this section of the
paper as having an association with health status, social
support has by far received the most empirical support.
Generally, the idea is that higher levels of social support
are related to positive health outcomes (Cohen and
Wills, 1985), but there are more complex hypotheses as
well. According to the main-effect hypothesis, social sup-
port is beneficial for health regardless of whether the
individuals are exposed to stress. Alternatively, accor-
ding to the buffering hypothesis, social support has a
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beneficial effect on health only when individuals are
exposed to stress. Existing studies support both of these
hypotheses (Cohen and Wills, 1985). The study by
Jemmott and Magloire (1988), reviewed above, included
a measure of social support. Consistent with the main-
effect model, the authors found that students who
reported adequate social support had higher concentra-
tions of s-IgA across all three assessments (pre-exam,
exam, post-exam). On the other hand, in contrast to the
buffering hypothesis, the relation between adequacy of
support and s-IgA concentrations did not differ in the
exam period compared with the pre- and post-exam
periods. Two of the studies reviewed above included
measures of loneliness. In both studies, loneliness,
which may reflect low social support, was unrelated to
s-IgA concentration (Kiecolt-Glaser et al., 1984} and to s-IgA
secretion rate (Green et al., 1988).

SUMMARY

Taken together, these studies demonstrate that in order
to maximize the predictive value of stress-immune func-
tion research, experimenters need to include potential
moderators and mediators in their study designs.
However, integrating and drawing conclusions from
these studies is difficult, for a number of reasons,
described below.

Sense of humor was one of the most-examined per-
sonality variables. While humorous movies were consis-
tently found to induce short-term increases in s-IgA, the
results for sense of humor were inconsistent. Individuals
who scored high on measures of sense of humor were
found to be more responsive to comic material (Lefcourt
et al., 1990), less responsive to comic material (Dillon et
al., 1985), or responded the same way to comic material
as individuals who scored low on sense of humor
(Lefcourt et al., 1990). In addition, it is not clear if sense
of humor is associated with higher levels of resting levels
of s-IgA, since some authors found a positive relation
(Dillon et al,, 1985), while others reported no relation
(Labott et al., 1990; Lefcourt et al., 1990). These contra-
dictory findings may be due to the fact that the studies
differed in several key variables, including the measures
used to assess sense of humor, movies selected to elicit
humor, and methods used to assay s-IgA.

Inhibited power motivation is another personality
variable that has been extensively studied. All of these
studies were correlational and as such do not address the
issue of causality. Importantly, the findings were often
inconsistent. Individuals who scored high on inhibition
(in combination with need for power and power stress),
for example, were reported to have lower levels of s-IgA
concentrations in some studies (McClelland et al., 1980),
yet higher levels of s-1gA concentrations were observed in
other studies (McClelland et al., 1982). Moreover, high
levels of affiliative need were found to be associated with

higher levels of s-IgA secretion rate during both stress
and non-stress periods (Jemmott et al., 1983), but this
finding was not replicated for s-IgA concentration
(McClelland et al., 1985). Again, these discrepancies may
be due to the different subject populations used in these
studies as well the different methods used to assay s-IgA.

It is implied in all of these studies that individuals
with different personality profiles differ in how they
appraise and cope with the stressors they encounter. For
example, individuals high in inhibited power motivation
are expected to appraise and cope differently than sub-
jects low in need for power. Thus, consistency in coping
across different situations and individuals is implied by
these authors. However, the efficacy of using personality
traits in predicting behavior has been challenged
(Michel, 1968, 1973). In general, individuals are charac-
terized more by variability than stability in coping
(Folkman and Lazarus, 1980; Lazarus and Folkman,
1984). We found no direct evidence that coping affects or
alters the stress-induced changes in s-IgA.

The finding by Jemmott and Magloire (1988) that
social support was associated with higher levels of s-IgA
is interesting, since several studies have demonstrated
that social support is related to health outcomes.
However, since this was the only study that examined the
role of social support, it is not clear if social support
affects s-IgA regardless of whether the individual is
undergoing stress or if it also buffers the effects of stress
on s-IgA. Clearly, studies are needed that replicate and
extend (i.e., manipulate social support) this finding.

The Mediational Role
of Emotional Distress

The above studies lend some support to the hypotheses
that stressors and psychobehavioral interventions can
affect s-IgA. But how do stressors and psychobehavioral
interventions result in s-IgA alteration? One possible
pathway is that stressors and interventions affect psycho-
logical distress, which in turn affects biological systems
(i.e., nervous system, neuroendocrine system) that influ-
ence immunologic processes, including s-IgA (see Stone
etal., 1996). Several of the studies reviewed above did not
include measures of psychological distress and could
not address this hypothesis. Those that did either found
no changes in psychological distress or did not examine
whether changes in psychological distress mediated the
changes in s-IgA levels. For example, one study (Rider et
al., 1990) found that psychological distress was reduced
after a psychobehavioral intervention, and three studies
(Jemmott et al., 1983; Mouton et al., 1989; Evans et al.,
1994) found that academic examination increased psy-
chological distress. However, since none of these studies
examined the relation between changes in psychological
distress and changes in s-IgA, there is no evidence that
changes in s-IgA observed after various interventions
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and stressors are mediated by changes in psychological
distress.

The strongest support for the hypothesis that psy-
chological distress mediates the relation between stress
and s-lgA comes from Stone et al. (1994), described
above. A recent analysis of the data from Stone et al.
(1996) used analyses specifically designed to address
third-variable mediational questions. Results indicated
that the negative relation between undesirable events
and s-IgA antibody production was mediated by increas-
es in negative mood, and the positive relation between
desirable and s-IgA antibody production was mediated
by increases in positive mood.

Other studies have examined the impact of positive
and negative affective states without an explicit stressor.
Stone et al. (1987a) examined the relation between daily
fluctuations in mood and s-IgA antibody production.
Throughout an eight-week period, 30 male dental stu-
dents ingested a daily capsule containing a purified rab-
bit albumin, and three times a week over the eight-week
period they completed the Nowlis Mood Adjective
Checklist (Nowlis, 1965) and provided saliva samples
that were assayed for IgA antibody production to the
albumin. Examination of s-IgA antibody responses
showed that antibody response was lower on days with
high levels of negative mood relative to days with low
levels of negative mood. On the other hand, antibody
production was higher on days with high levels of posi-
tive mood relative to days with low levels of positive
mood. Stone et al. (1994) replicated their finding: Positive
affect was associated with higher levels of antibody pro-
duction, and negative mood was associated with lower
levels of antibody production. As raised by the authors
(Neale and Stone, 1989), one possible explanation for
these findings is that negative daily events affect the fluc-
tuation in mood, which in turn suppresses s-IgA anti-
body production. This is an unlikely explanation, since
the authors found, in one of their subsequent studies,
that the relationship between s-IgA antibody production
and mood remained significant after daily events were
controlled for (Stone et al., 1996).

In the Evans et al. (1993) study reviewed above, 12
subjects completed the Nowlis Mood Adjective
Checklist and provided saliva samples daily for 14
days. No relation was observed between affect (posi-
tive and negative) and s-IgA concentration and secre-
tion rate when the data were averaged across all days.
On the other hand, within-subject analyses showed
that s-IgA concentrations and secretion rates were
higher on days with high levels of negative affect.
Although not significant, there was a trend for s-IgA
concentration and secretion rate to be lower on days
with high levels of positive affect.

Using a between-subjects analysis in their study of
114 nurses, Graham and colleagues (1988) found that

4 L]
nurses who reported that they were frequently anxious
had lower secretion rates of s-IgA than nurses who
reported that they were “occasionally” anxious, but no
differences in s-IgA concentrations were observed. Both
s-IgA concentration and secretion rate were unrelated to
depression, as measured by one item ("How often do you
feel depressed?”), and to psychological distress, as mea-
sured by the health questionnaire (Goldberg, 1972). It is
possible that the anxiety-associated reductions in IgA
secretion rates were due to the rate of saliva flow, which
is under autonomic control, rather than to direct influ-
ence on the s-IgA secretion rate.

In the study by Green and colleagues (1988),
reviewed above, no relation was observed between s-IgA
concentration and subjective distress as measured with
the Hopkins Symptom Checklist (Derogatis et al., 1974).
Kugler et al. (1992) collected saliva and administered a
mood adjective checklist to 84 medical students. Of the 15
dimensions on their adjective checklist, only “excitement”
was positively related to s-IgA concentration.

SUMMARY

Although relatively few studies have examined the rela-
tion between subijective distress and s-IgA, the above
studies suggest that in order to understand the influence
of the psychosocial environment on s-IgA, future
researchers should include measures of affect and sub-
jective distress in their study design. The findings by
Stone et al. (1987a, 1996)—that both negative and positive
affects mediated the relation between daily events and s-IgA
antibody production—indicate that researchers should
not only focus on the role of negative affect but should
also consider the contribution of positive affect.

With the exception of the daily assessment studies,
the above studies assessed psychological distress or affect
at one point in time, and it was not clear what time frame
was used. The reliability of subject recall is an issue in
those studies that may have used a long time frame.

Conclusion and Future Directions

It is clear that there is substantial evidence that psy-
chosocial variables can affect secretory immunoglobulin
A. It should also be evident that it is difficult to compare
and draw definite conclusions from these studies, since
they differed in several key variables, including the
duration and type of the stressors and interventions,
timing of assessments relative to the stressors and inter-
ventions, and methods used to assay secretory IgA. The
majority of the reviewed studies assessed concentra-
tions of s-IgA without controlling for the amount of sali-
va collected during the sampling period. Therefore, the
possibility that the stress-elicited changes in s-IgA con-
centration were due to stress-induced changes in flow
rate cannot be ruled out. Secretory IgA secretion rate was
assessed in some of the above studies, and in some
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instances, opposite patterns were observed for s-IgA
secretion rate and s-IgA concentration. For example,
McClelland et al. (1985) found that an examination stress
increased s-IgA concentration, whereas Jemmott et al.
(1983) found that the same stressor decreased s-IgA
secretion rate. Herbert and Cohen (1993), in their meta-
analytic review, compared the results of studies that
reported the concentration of s-IgA with those that
reported the secretion rate. Their analysis showed that
the association between stress and s-IgA concentration
was significantly stronger than the association between
stress and s-IgA secretion rate. Until more studies have
demonstrated that psychosocial factors affect s-IgA
after controlling for salivary flow rate, results of s-IgA
concentration have to be interpreted cautiously.

Studies that examined the relation between stress-
ful events and s-IgA support the hypothesis that events
are associated with reduced s-IgA. However, since all of
these studies were correlational, they do not address
the issue of causality. The clinical significance of these
stress-elicited changes in s-lgA is not yet known, and
these alterations may reflect transient fluctuations
within the range of normal function. Some investigators
assessed whether subjects had been sick in the months
preceding their participation in the studies. McClelland
and colleagues (1980, 1982) found some evidence that
subjects who were high in need for power and high on
power-related stress had lower levels of s-IgA concentra-
tions and reported more illnesses in the previous 12
months than other subjects. On the other hand, Graham
etal. (1988) found no relation between s-IgA secretion rate
and upper respiratory infection in the past 12 months.
One difficulty with interpreting these findings is that it is
not clear if subjects were sick at the time that their saliva
was collected for immune assessments, which could
affect s-IgA concentrations and secretion rate.

Stone and colleagues found (Stone et al., 1987a,
1994) that stress interfered with the production of anti-
body responses to a novel antigen. These findings indi-
rectly support the hypothesis that stress-induced
changes in s-IgA may have clinical significance, since the
responses to the novel antigen may be analogous to those
that would occur if the individual were exposed to a virus
or a bacterium. Clearly, longitudinal and experimental
studies are needed for further examination of the clinical
impact of stress-induced changes in s-IgA.

The mechanism whereby stress affects s-IgA is not
clear. It has been hypothesized that stress affects the activ-
ity of the immune system through its impact on the hypo-
thalamic-pituitary-adrenal axis and the sympathetic ner-
vous system. Several studies have demonstrated that
these pathways are activated by stress, which results in
increased levels of circulating catecholamine and cortisol.
There is also accumulating evidence indicating that the
immune cells have receptors for these hormones, which

supports the hypothesis that they are involved in immune
modulation (see review by Rabin et al., 1989; O'Leary, 1990;
Ader et al, 1991; Ader and Felten, 1995; Weigent and
Blalock, 1995; Bedovsky and Rey, 1996). Some of the stud-
ies reviewed above did assess catecholamine (McClelland
et al., 1985; Kugler et al., 1992, 1993) and cortisol (Evans et
al., 1994). Although changes in these hormones were
observed in parallel to changes in s-IgA, it is not clear if
these hormonal changes accounted for or contributed to
the stress-induced changes in s-IgA, since the investiga-
tors either found no relation between their hormonal
measures and their measurers of s-IgA or did not examine
whether the immune changes were due to the hormonal
changes. That is, mediational models of the observed rela-
tions were not tested. Thus, whether stress affects the
activity of s-IgA through its impact on neuroendocrine
pathways has not been answered.

There is some evidence that psychological distress
mediates the relation between stress and s-IgA. Stone and
colleagues (1996) found that increases in negative mood
mediated the negative relation between undesirable
events and s-IgA antibody production, and that increases
in positive mood mediated the positive relation between
undesirable events and s-IgA antibody production. It is
possible that behavioral responses account for the
immune changes found in theses studies. There is evi-
dence that health practices—such as smoking, amount of
sleep, and alcohol consumption—-can affect the activity of
the immune system (MacGregor, 1986; Irvin et al., 1992},
including s-IgA (Bennet and Reade, 1982). Until addition-
al studies are conducted that control for these health
practices, the possibility that the stress-induced changes
in s-IgA were due to changes in health practice cannot be
ruled out.

The literature on the effects of psychobehavioral
intervention on s-IgA is promising but preliminary. These
studies tested various intervention techniques, and
short-term increases in s-lgA were observed. It is not
clear how long these changes persist, and it is not yet
known whether these interventions will buffer the effects
of stress on s-IgA, since none of the studies exposed sub-
jects to stress after they had undergone the intervention.
The clinical significance of these changes is also not
known. The only study that assessed number of symp-
toms (Rider et al., 1990) found that subjects who were
trained in relaxation had higher levels of s-IgA and
reported fewer symptoms during the study; however, the
particular symptoms affected were not immune-related
(breathing difficulty, jaw clenching, and rapid heartbeat).

It is not clear through which mechanism these inter-
ventions affected s-IgA. These interventions presumably
reduce subjective distress and physiological arousal.
Only two studies included neuroendocrine assessments
(Green and Green, 1987; Jasnoski and Kugler, 1987), and
both studies reported that there was no change in these
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measures following the intervention. Surprisingly, of the
three studies (Green et al., 1988; Rider et al., 1990; Groer et
al., 1994) that assessed psychological distress, only one
study (Rider et al., 1990) observed a decrease in psycho-
logical distress after the intervention. Systematic investi-
gations of the mechanisms underlying the effects of psy-
chosocial interventions on s-IgA are needed, since those
studies will provide information about both the clinical
significance of psychosocial interventions and the possi-
ble primary and secondary mechanisms underlying the
relation between stress and s-IgA.

It is clear that there has been a considerable effort to
understand how the psychosocial environment affects
s-IgA. While the majority of studies support an associa-
tion, several issues concerning this literature remain
problematic and should be the object of future research.
Results are not consistent among studies using s-IgA
concentration and secretion rates as outcomes. The res-
olution of these issues may lie in the proper measure-
ments of salivary flow. Questions have been raised about
the meaning of total s-IgA assessments, and empirical
work is needed for the health consequences of total
and/or specific measures of s-IgA to be shown convin-
cingly. Psychologic and physiologic pathways translating
environmental events into changes in s-IgA also need to
be systematically investigated.
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POSITIVE AND NEGATIVE MOOD:
ASSOCIATION WITH NATURAL KILLER
.~ CELL ACTIVITY
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Negative mood (e.g., emotional distress) is known to affect immune function, but little research has addressed
etfects of positive mood. In the present study, positive and negative mood (over a day) were examined for their
relations o natural killer cell acuvity (NKCA) in 48 healthy women. Results indicated that women reporting
some negative mood (N = 26) had lower levels of NKCA than womenWwho had no negative mood, while those
with higher levels of positive mood had higher NKCA. However, as indicated by the significant interaction
between positive and negative mood. the relation between positive mood and NKCA depended upon the
women'’s experience of negative mood. Higher levels of positive mood were related to higher levels of NKCA
only among the women who reported having some negative mood over the day. These results raise the
possibility that positive mood may moderate, or buffer, the effects of negative mood on immune function,

KEY WORDS: Psychoneuroimmunology, positive mood, negative mood, natural killer cell activity,

INTRODUCTION

Individuals undergoing stressful life events have been found to have a higher incidence
of a variety of illnesses that suggest immune system involvement (Brown and Harris,
1989: Holmes and David, 1989). As recently confirmed in a meta-analytic review
(Herbert and Cohen, 1993) studies have consistently found altered immune function in
individuals encountering various distressing life events including: loss of a spouse or
loved one, divorce or marital separation, unemployment, taking care of a sick relative,
and taking academic examinations. There is also evidence that undesirable day-to-day
events (e.g., argument with spouse) can affect immune function (Stone, Neale, Cox,
Napoli. Valdimarsdottir, and Kennedy-Moore, 1994; Stone, Marco, Cruise, Cox, and
Neale, 1995). The possible effects of positive life events on immune function have
received less research attention, but initial evidence suggests an association. For
example, Stone and colleagues (1994) found that individuals reporting more desirable
daily events (e.g., close interaction with spouse) had stronger salivary antibody
responses (sIgA) to oral challenges with a novel antigen.

It has been hypothesized that the relations between life events (positive or negative)
and alterations in immune function are mediated by changes in affective states which, in
turn, lead to changes in neuroendocrine pathways and/or in health related behaviors
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Cancer Center, 1275 York Avenue, New York, New York, 10021 USA, Tel: (212) 639-3279, E-mail:
Heiddis@.neuro.MSKCC.org.
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(Cohen. Kessler. and Gordon, 1995). Supporting the hypothesized role of negative
affective states. Stone and colleagues (1995) reported that increases in negative mood
mediated the relation between undesirable daily events and lower antibody responses to
an oral antigenic challenge. Several other studies have shown that negative affective
states are associated with alterations in various immune parameters, including:
reductions in natural killer cell activity (Irwin, Daniels, Bloom, Smith, and Weiner,
1987 Bovbjerg and Valdimarsdottir, 1993); reduced lymphocyte proliferative responses
(Linn. Lina. and Jensen, 1981); lower serum antibody responses to Hepatitis B vaccine
(Jabaaij. Grosheide, Heijtink, Duivenvoorden. Ballieux, and Vingerhoets, 1993); and
reduced salivary antibody responses to oral challenges with a novel antigen (Stone, Cox,
Valdimarsdottir. Jandorf and Neale, 1987).

On the other hand, relatively little research has addressed the possible influence of
positive affective states on immune function. Stone and colleagues have reported that
increases in positive mood mediated the relation between desirable daily events and
salivary antibody responses to antigenic challenge (Stone er al., 1995). Relations between
higher levels ot positive mood and higher salivary antibody responses to antigenic
challenges were also reported in two previous studies by this group (Stone et al., 1987;
1994), - -~

~ These studies on salivary antibody responses to oral antigenic challenges raise the
possibility that positive and negative mood may have differential effects on immung._
function. However, it is not clear if immune measures besides salivary antibod§
responses are similarly affected. The present study focused on the possibility that NKCA
may be differentially affected by positive and negative mood. Considerable evidence
indicates that NKCA is particularly sensitive to emotional distress (O’Leary, 1990) but
little research attention has been paid to the possible effects of positive mood on NKCA.

Consistent with previous naturalistic studies, we hypothesized that negative mood
would be associated with lower levels of NKCA, while positive mood might prove to be
associated with higher levels of NKCA. We also explored the possibility that positive
mood might reduce the effects of negative mood on NKCA, as some researchers have
suggested that positive emotions may serve as a stress buffer (Edwards and Cooper,
1988).

METHOD
Subjects

Women were recruited by announcements posted in staff areas of three contiguous
medical centers. Participants (N = 48) reported having no chronic medical condition, no
current use of medication and no Symptoms of infectious disease in the last three days.
The mean age was 38.8 years (range 22-63). The majority of the women were white
(71%), single (71%), employed (85%), well educated (72% had attended college), and
premenopausal (81%).

Procedure

Subjects were scheduled to come to the laboratory at the same time of day on two
consecutive days. On the first day, basic demographic data were collected and subjects
completed psychobehavioral questionnaires (see below). Blood was then collected for
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assessment of NKCA (see below), conducted by a technician blind to the results of the
questionnaires. On the second day of assessment. subjects again completed the
psychobehavioral questionnaires and blood samples were collected.

Assessments

Demographic informgtion was collected on a standard questionnaire to obtain
information on age, race/ethnicity. and marital status (Bovbjerg and Valdimarsdottir,
1993).

Positive and negative affect was assessed, on both assessment days, using a question-
naire developed by Guadagnoli and Mor (1989). This questionnaire has 2 scales, positive
and negative affect. which were derived from principal component analyses of the 65
mood adjectives in the Profile of Mood States (McNair. Lorr, and Droppleman, 1971).
The two scales (positive and negative affect) each consist of 7 adjectives scored from 0
(not at all) to 4 (extremely). with results reported as the mean of all 7 items. In two
independent samples of subjects. these investigators found that the scales for positive
and negative mood had high alpha coefficients (> .70)and were independent of each
other. We confirmed these high alpha coefficients (> .90) within each scale in the
present sample, but found that the scales were inversely correlated (r = ~.49, p < .01).
Because of the high test-retest correlations across the two assessment days (p’s < .01),
the mean of each scale for the two days was computed and used in all subsequent
analyses. It should be noted that during the course of the study the timeframe of the
questionnaire was modified from “this week including today” (N = 20) to “today” (N =
28), reflecting considerations relevant to our ongoing research program. To ensure that
this modification did not influence the results presented here, we entered this grouping
variable as a covariate into the analyses described below; including this covariate did not
alter any of the results.

Daily Habits (e.g., alcohol consumption) that may be influenced by affective states,
and which could in turn influence immune function (Kiecolt-Glaser and Glaser, 1988),
were assessed with a standard questionnaire (Bovbjerg and Valdimarsdottir, 1993). This
questionnaire uses a self report format to assess: sleep, eating patterns, cigarette
smoking, alcohol consumption, use of licit and illicit drugs, as well as infectious disease
symptomatology, over the three days prior to the blood collection.

Complete blood counts (CBC) with differential were performed by a commercial
laboratory (Methpath, Teterboro, NJ). Because of the high test-retest correlations across
the two days of assessment (p's < .004) mean counts were computed and used in all
subsequent analyses.

Natural Killer Cell Activity (NKCA) was assessed, on both assessment days, using
peripheral blood mononuclear cells, isolated from heparinized blood samples by
standard Ficoll-Hypaque gradient centrifugation (Bovbjerg and Valdimarsdottir, 1993).
Cytotoxic activity against the classic NK-sensitive K562 tumor cell line was assessed in
a standard *'Cr release assay at three different effector to target cell ratios (10:1, 30:1 and
100:1), as previously described (Bovbjerg and Redd, 1992). Data from all effector to
target cell ratios were included in the statistical analyses, as a more conservative
approach than use of summary values such as mean Cytotoxic activity or lytic units
(Pollock, Zimmerman, and Fuchshuber, 1990). Because of the high test-retest
correlations across the two days of assessment (p’s < .01) the mean at each E:T cell ratio
was computed and used in all subsequent analyses. It should be noted that repeated
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measures ANOVA revealed no significant (p's > .25) differences (main effect of Time
or interactions with Time) in NKCA between the two days of assessment.

RESULTS

Positive and negative mood
v

Wwas treated as a continuous variable in all subsequent analyses. The mean level of
positive mood was 1.97 + (.65 in the subgroup of women with some negative mood, and
2.70 £ 0.91 in the subgroup of women with no negative mood.,

Association between NKCA and affective states

The mean levels of NKCA in the study sample at the three effector to target cell ratios
were: 19.5 £ 11.6 (10:1), 35.5 + 15.7 (30:1), 53.1 + 15.7 (100:1). The hypothesis that

also significant (F(1,44) = 8.05, p = .007) across the three effector to target cell ratios,
No significant relations were seen with the complete blood count data (i.e., numbers of
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Figure I Relations between positive ' mood and natural killer cell activity in the subgroups of women who
reported having some negative mood (solid line) and those who reported no negative mood over the two
assessment days (dotted line).

On the other hand, there was a relation between positive mood and NKCA in the
subgroup of women who reported some negative mood across the two days of
assessment. Regression with repeated measures revealed a main effect of positive mood
(F(1,24) = 16.86, p < .001), which accounted for 41% of the variance in NKCA; no
significant interactions with effector to target cell ratios (p’s > .2) were observed. Higher
levels of positive mood were associated with higher levels of NKCA in the subgroup of
women who reported some negative mood, as is graphically represented (at the 100:1
effector to target cell ratio) by the upward slope of the regression line in the Figure. A
similar pattern of response was seen at the other two effector to target cell ratios (not
shown).

Because there was variability in the intensity of negative mood within this subgroup
of women reporting some negative mood over the assessment days, it was possible that
variability in negative mood could have contributed to the relation between positive .
mood and NKCA. To examine this possibility, we entered negative mood as a covariate
into the analysis described above; positive mood remained a significant predictor of
NKCA across the three effector to target cell ratios (F(1,23) = 15.92, p < .001); again
there were no significant interactions with effector to target cell ratio. We also
considered the possibility that the subgroup of women who reported some negative
mood may have had more variability in positive mood, which could provide an
alternative explanation for why we only found a relation between positive mood and
NKCA in the subset of women reporting some negative mood, but no such differences
were found between the groups.
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Do differences in demographic variables and/or daily habits account for the relations
between NKCA and affective states?

To examine the possibility that individual differences in demographic variables or daily
habits (e.g.. amount of sleep) may have accounted for the results presented above, we

" examined the relations between these variables and NKCA in this sample, using repeated

measures ANQVA for each variable (with effector to target cell ratio as a within-subject
factor). The results revealed no significant main effects (p’s > .2) on NKCA for any of
the demographic variables. menopausal status, or daily habits and no significant
interactions with target cell ratio.

DISCUSSION

The results of the present study revealed that women reporting some negative mood had
jower levels of natural killer cell activity (NKCA) than women who had no negative
mood over the two assessment days, while those with higher levels of positive mood had
higher NKCA. However, as indicated by the significant interaction between positive and
negative mood, the relation between positive mood and NKCA depended upon the
women's experiences of negative mood. Higher levels of positive mood were related to
higher levels of NKCA only among the women who reported having some negative
mood over the days. Inspection of the Figure suggests that, within this subgroup of
women. higher levels of positive mood are associated with higher levels of NKCA,
which approach those of women who did not report any negative mood over the two
days of assessment. These results raise the possibility that positive mood may moderate,
or buffer. the effects of negative mood on immune function. '

The possibility that positive emotions may serve as a stress buffer has been suggested
by several investigators (Edwards and Cooper, 1988; Lazarus, 1991; Lazarus, Kanner,
and Folkman. 1980). For example, Lazarus and colleagues (1980; 1991) have articulated
three possible means by which positive emotions may serve as buffers. Positive
emotions may: 1) enhance coping by providing a “breather” from ongoing stress: 2) help
to sustain ongoing coping needed to resolve a challenge; or, 3) restore psychological
resources depleted by stress. Empirical support for the stress buffering effects of positive
mood is scant. Consistent with the hypothesis, Cohen and Hoberman (1983) have
reported that the number of positive events experienced by an individual moderated the
relation between negative life-events and depressive/physical symptomatology.
Similarly, Reich and Zautra (1981) found that engaging in pleasant activities reduced
distress only for individuals who also reported high levels of life stress.

To our knowledge, the present study is the first to consider the possible role of
positive mood as a buffer, interacting with the effects of negative mood, on measures of
immune function. Previous studies of affective states and immune function have focused
on the direct effects of positive and negative mood. For example, Stone and colleagues
(1987, 1984) found that negative mood was associated with smaller antibody responses
to challenge antigen. while positive mood was associated with larger antibody responses.
These studies, however, did not examine possible interactions, making comparisons to
the results of present study problematic. '

It is also difficult to compare the results of the present study to those of two recent
studies in which positive and negative moods were experimentally induced (Knapp,
Levy, Giorgh, Black, and Fox, 1992; Futterman, Kemeny, Shapiro, and Fahey, 1994).
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Knapp and colleagues (1992) found no significant changes in NKCA following the
induction of maximally disturbing or maximally pleasurable emotional experiences.
Futterman and colleagues (1994) found transient increases in the levels of NKCA
following the induction of cither positive or negative mood states by “method” acting
techniques. Neither of these studies was designed to examine the possible buffering
effect of positive mood. It would be of interest in future studies to experimentally test
the buffering effects of positive mood, perhaps following methods analogous to those of
Gerin and colleagues. who have recently experimentally demonstrated the buffering
effects of social support on cardiovascular reactivity (Gerin, Milner, Chawla, and
Pickering, 1995).

The results of the present naturalistic study should be interpreted cautiously for
several reasons. First. the study sample was relatively modest in size and was restricted
to women. Second. the study measure of mood was limited to the scale developed from
the POMS by Guadagnoli and Mor (1989). This scale has not been widely used; and the
negative mood scale may suffer from floor effects, as 22 subjects had no negative mood
on two consecutive days. Third. the immune assessments in the study were limited to
CBC with differential count and NKCA: generalizability to other aspects of immune
function cannot be assumed. Fourth. we cannot rule out the possibility that the observed
relations between mood and NKCA may have been secondary to a number of unassessed
psychosocial mediating variables. For example, individuals with more social support
have been reported to have higher levels of positive mood (Cohen and Wills, 1985), and
independent studies have found that social support is associated with higher NKCA
(Baron, Cutrona. Hicklin. Russell, and Lubaroff, 1990). Positive mood may also be
related to humor. which has been reported to have effects on immune function (Lefcourt,
Davidson-Katz, and Kueneman, 1990; Edwards and Cooper, 1988; Martin and Dobbin,
1988; Dillon, Minchoff. and Baker. 1985). Fifth, differences in positive and negative
emotions may reflect underlying personality differences. For example, several studies
have found that negative mood is strongly related to neuroticism whereas positive mood
is related to extraversion (Costa and McCrae, 1980). Based on the present results, further
research with a larger sample of both men and women, with additional measures,
assessed at multiple time points is clearly warranted. The initial evidence from the
present study, consistent with the buffering hypothesis of positive mood, highlights the
importance of further research in this area.

It remains to be determined whether the influence of positive mood on immune
function will predominantly be due to effects on putative neuroendocrine pathways,
which may affect either the number of NK cells in circulation or the functional activity
of each cell (Whiteside and Herberman, 1994). Alternatively, the effects of positive
mood on NKCA may be due to more indirect influences having an impact on coping
mechanisms (Brown, Sirota, Niaura, and Engebretson, 1993; Edwards and Cooper,
1988). Regardless of the mechanisms responsible, the present study suggests that the
assessment of positive mood may make an important contribution to future studies of
psychological influences on immune function. As natural killer cells are thought to play
an important role in cancer as well as in defense against infectious disease (Biron, 1994:
Whiteside and Herberman. 1994), it will be important for future research to examine the
possibility that these influences of mood may have clinical significance.
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ABSTRACT

Having a family history of cancer is an important predictor of
lifetime cancer risk. Individuals with family histories of cancer
have been reported to experience symptoms of general distress and
to have frequent intrusive thoughts and avoidance regarding
cancer. To date, little is known about predictors of such distress. A
relation between perception of cancer risk and distress has been
suggested, but the possibility that prior cancer-related events may
contribute to distress in these women has received little attention.
The major aim of the study was to examine the contribution of the
past experience of the death of a parent from cancer to distress in
women at familiar risk for breast cancer. '

Women with familv histories of breast cancer (Risk Group,
N = 46) were assessed on the day of their yearly mammography
screening and four to eight weeks after normal result notification
in order to confirm the generalizability of their distress. Their
levels of intrusive thoughts, avoidance, and perceived lifetime risk
for breast cancer were significantly higher than those of women
with no family histories of cancer who were not undergoing
mammography (Comparison Group, N = 43), and this was true on
both assessment days. Among the women in the Risk Group, those
whose parent(s) had died of cancer had the highest levels of
intrusive thoughts, avoidance, and perceived risk. Results sug-
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gested that perceived risk mediated the effect of this event on
intrusive thoughts and avoidance regarding breast cancer. The
findings are discussed in terms of theories of cognitive responses to
traumatic and stressful life events. Implications for future research
and interventions are discussed.

(Ann Behav Med 1997, 19(4):362-369)

INTRODUCTION

Having a family history of cancer is a significant risk factor
for developing cancer in one’s lifetime (1). Several recent studies,
although not all (2), have shown that having a family history of
cancer, including breast cancer, may be associated with elevated
levels of distress (3-5). For example, Valdimarsdottir et al. (5)
compared women with and without family histories of breast
cancer. Those who had family histories of breast cancer had
significantly higher levels of intrusive thoughts and avoidance on
the Impact of Events Scale (IES) (6), as well as higher levels of
general distress, anxiety, phobic anxiety, somatization, and depres-
sion on the Brief Symptom Inventory (BSI). Kash et al. (3) found
that 27% of women with family histories of breast cancer endorsed
levels of distress on the BSI that suggested a need for psychologi-
cal counselling. In a study by Lerman et al. (4), women with family
histories of breast cancer reported levels of intrusive thoughts that
were comparable to those found in clinical populations. In 30% of
these women, worries about breast cancer interfered with their
daily lives. Preliminary data also suggested that women with
family histories of cancer may have mood disturbances compa-
rable to those seen in patients recently diagnosed with breast
cancer (7).

Despite the accumulating evidence that women with family
histories of cancer have higher levels of distress, it is clear that not
all of these women are equally affected. While some women may
have reactions severe enough to warrant clinical attention (3,4),
others have less severe stress symptoms. To date, little is known
about the predictors of distress in women with family histories of
cancer, as only a few studies have addressed this issue. Schwartz et
al. (8) showed a relation between perceived risk for cancer and
intrusive thoughts. as well as an indirect relation between a
monitoring coping style and intrusive thoughts. Lerman, Kash, and
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Stefanek (9) suggested that a woman's current age may be

#% associated with her level of distress. Wellish et al. (10) reported

that a woman's age at the time of her mother’s breast cancer
diagnosis was associated with distress levels. in that those who
were adolescents at the time appeared to have the greatest
adjustment problems.

Yet to be considered is the impact of past cancer-related
events, chief among which is likely to be a parent’s death from

. cancer. The loss of a parent from cancer, which may be preceded

by a long and painful decline in the parent’s health and which can

entail long-term care-giving needs provided by close family -

N members, is an event that seems likely to contribute to chronic

stress, especially when the bereaved perceive themselves at risk for
the disease and may live in fear of meeting the same fate.
Consistent with this hypothesis, research on the psychological
effects of experiencing the death of a parent to any cause has
shown that this life event has profound psychological conse-
quences including distress, intrusive thoughts, and avoidance
(11-16). In addition to symptoms of distress, a feeling of vulnerabil-
ity (or perceived risk) which may be triggered by stressful or
traumatic events including a parent’s death ( 16,17) is an important
response to take into considereation as it appears to play an
important role in women with family histories of cancer (18).
Perceived risk for developing cancer has been shown to be
associated with distress in these women (8).

The principal aim of the present longitudinal study was to
examine the contribution of a past experience of parental loss to
cancer to distress in women who are at familial risk for breast
cancer. To address this aim, we first sought to replicate previous
findings by Valdimarsdottir et al. (5), which indicated that women
with family histories of breast cancer have higher levels of distress,
including intrusive thoughts and avoidance about breast cancer as
well as more general distress, compared to women without cancer
in their families. Since that study and others have shown that
distress about cancer may be more prominent in women with
family histories of cancer when specific cancer cues (e.g. mammog-
raphy) are present (5,19), we assessed distress twice in this group:
once on a day of mammography and once four to eight weeks after
notification of normal mammography results. As in our previous
study (5), women without family histories of cancer were concur-
rently assessed on two occasions without mammography to
provide an indication of distress levels in the community and to
control for the effects of two assessments per se. We then extended
the previous findings by examining the contribution of having
experienced a parent's death from cancer to the elevated levels of
distress (general distress as well as intrusive thoughts and avoid-
ance regarding breast cancer) and perceived risk reported by
women with family histories of breast cancer. For this purpose,
women with family histories of breast cancer were divided into
two subgroups: those whose parent(s) had died from cancer and
those whose parents had not died from cancer. These subgroups
were then compared to the group of women without family
histories of cancer. Finally, among the women with family histories
of cancer, we then further explored predictors of their distress.
Based on previous research on bereaved individuals, as well as
women at risk for cancer (8,16), we hypothesized that a greater
sense of personal vulnerability to developing breast cancer (i.e.
perceived risk) in the women whose parent(s) had died of cancer
may account for the higher levels of distress in these women, Our
repeated measures design allowed us to explore whether these
relations were more prominent on a day when cancer-related cues
are present (Assessment Day 1) compared to a day without such a
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cue, four to eight weeks after receiving the news of normal
mammography results (Assessment Day 2).

METHOD
Subjects

The study included a total of 89 women who were participat-
ing in a broader longitudinal study examining the psychobiological
effects of mammography screening in women at familial risk for
breast cancer. All subjects who were recruited after we revised our
family history questionnaire to obtain data necessary to address the
present hypotheses (e.g. cause of parent’s death) were included in
this study. Of those, 46 women with at least one first-degree
relative (mother, sister, daughter) who had previously been diag-
nosed with breast cancer (Risk Group) were recruited from three
cancer screening programs in New York City prior to a routine
mammography screening. The remaining 43 women had no cancer
history in their first-degree relatives (Comparison Group) and were
recruited through advertisements in the community.? Eligible
subjects had no personal history of neoplasm or chronic disease, no
prior abnormal mammograms or biopsies, and no current chronic
mental or physical illness and were not taking medication on a
regular basis. Women whose first-degree relatives were currently
under active cancer treatment were excluded from the study.
Subjects’ ages ranged from 22.8 t0 54.6 (M = 41.6, SD = 6.8), the
majority of subjects were Caucasian, married, and employed and
had at least some college education. )

For some of the analyses, subjects in the Risk Group were
split into two subgroups based on whether or not they had
experienced the death of a parent from cancer. Risk Subgroup 1
consisted of the subjects who had at least one parent who had died
of cancer (N = 30; mother died: N = 18, father died: N = §, both
parents died: N = 7), and Risk Subgroup 2 included those whose
parents had not died of cancer (N = 16). The cause of death of all
the deceased mothers in Risk Subgroup 1 was breast cancer. It
should be noted that some of the women in the Risk Group had
more than one first-degree relative who was diagnosed with cancer.
This variable (number of first-degree relatives with cancer) was
therefore included in the initial statistical analyses assessing
subgroup comparability.

Procedures

Women with family histories of breast cancer (Risk Group)
were recruited by telephone approximately one week before a
scheduled routine mammography screening for breast cancer. They
were first assessed in the clinic prior to mammography (Assess-
ment Day 1) and then assessed again four to eight weeks later
(Assessment Day 2). On Assessment Day 1, subjects completed
several questionnaires including a family history questionnaire,
demographics, a perceived risk scale, the Brief Symptom Inven-
tory (20) assessing general distress, and the Impact of Events Scale
(6) assessing intrusive thoughts and avoidance regarding breast
cancer. They also underwent mammography screening and were
informed of their results.3 None of the women had abnormal
mammography results. On Assessment Day 2, subjects again
completed the BSI, the IES, and the perceived risk scale in the
absence of mammography screening. Women without family
histories of breast cancer (Comparison Group) were scheduled for
concurrent research assessments with the Risk Group but were not
scheduled for mammography. This group was included in this
study in order to provide comparison data from a healthy
community sample that had not experienced cancer in first-degree
relatives, allowing us to control for the stress of daily living in an
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urban community and to examine the effects of two assessments
per se.

Measures

Demographic Questionnaire: Subjects completed a standard
questionnaire asking about their age, race, education, income, and
marital status (5).

Family History of Cancer: This questionnaire was designed to
assess the occurrence of cancer in subjects’ biological relatives as
well as other variables related to the cancer diagnosis, including
age of the patient at time of diagnosis, survival status, and age of
the subject at the time of the relativés’ diagnosis and death (if
applicable). Lifetime objective risk was calculated based on the
Claus and the Gail models (21,22). Both models were included in
this study because they use different variables to calculate risk (and
often yield different risk scores) and have both been used in
previous studies of breast cancer risk (1). The Claus model takes
into account the number of affected first- and second-degree
relatives and age of relatives at time of diagnosis (22). The Gail
model takes into account the number' of affected first-degree
relatives, age at first live birth, age of menarche, number of benign
breast biopsies, and history of breast biopsies with hyperplasia
1).

Perceived Risk for Breast Cancer: Subjects rated their per-
ceived likelihood of developing breast cancer in their lifetime from
0 (not at all likely) to 100 (extremely likely) (5). This measure was
administered at both assessment days. Because results from the

two assessment days were highly correlated (r = .85, p <.0001)

and the perceived risk scores obtained at the two assessments did
not differ significantly, the combined mean of the two scores was
used for subsequent statistical analyses. ‘

Brief Symptom Inventory: The BSI (20) was administered on
both Assessment Days as a measure of general distress. The BSI
includes nine subscales based on separate symptom dimensions
(somatization, obsessive—compulsive, interpersonal sensitivity, de-
pression, anxiety, hostility, phobic anxiety, paranoid ideation, and
psychoticism) and one general score, the General Severity Index
(GSI). The BSI was selected because it has been used in previous
studies of distress in women at familial risk for breast cancer ( 3,5).
Subjects indicated on a scale from 0 (not at all) to 4 (extremely)
how much discomfort each of the symptoms had caused them “in
the past week including today.”

Impact of Events Scale: This questionnaire (6) assesses the
frequency of intrusive thoughts and avoidance with regard to a
specific stressor. The specific stressor chosen for the IES was
breast cancer. The IES consists of 15 items, including 7 items for
the Intrusion subscale and 8 items for the Avoidance subscale. This
measure was chosen because it assesses symptoms reflective of
current distress (6) and because it has been used in studies of
responses to parental death (13) as well as studies of cancer-
specific distress in women at familial risk for cancer (5.,8). Subjects
were asked to rate how frequently each thought or behavior
occurred “during the past week including today.”

Statistical Analyses

Analyses of variance (ANOVA) and chi-square analyses were
first conducted to test possible group differences in demographic
variables. Any variable that was found to differ among the groups
and was correlated (p < .1) with the dependent variables was
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TABLE 1
Demographic Characteristics of Subject Population
Risk Risk Comparison
Subgroup | Subgroup 2 Group
Age (years) 450(46¢  40.6(4.8)  39.7(9.9)p
Education (college grad) 76.7%* 81.3%* 81.4%*
Ethnic group (White) 93.3%* 87.5%* 72.1%?
Marital status (married) 76.7%* 62.5% 34.9%"

Groups with same superscript are not significantly different ( p > .10).

included as a covariate in subsequent analyses. Repeated measures
analysis of covariance (ANCOVA) was then used to examine

differences between the Risk Group and the Comparison Group in

distress (BSI, IES) on the two Assessment Days, and in perceived
risk. In the second phase of the analysis, the Risk Group was
divided into two Risk Subgroups according to the women’s
experience of a parental death from cancer. In addition to assessing
general demographic variables, we also examined factors associ-
ated with the cancer diagnosis in the two Risk Subgroups,*
including the number of affected first-degree relatives, their age at
time of diagnosis, the subject’s age then, the recency of diagnosis,
and the subject’s objective risk (Claus and Gail models). We
applied the same rule for including covariates as we did in the
analyses described above. A similar repeated measures ANCOVA
then compared these two Risk Subgroups with the Comparison
Group on the same dependent measures. Post-hoc analyses were
done using the Duncan test with an alpha level set at .05. The third
phase of the analysis consisted of a series of regression analyses
examining the possible role of perceived risk as a mediator of the
associations between the Risk Subgroups and intrusive thoughts
and avoidance. Whenever there was no significant Assessment Day
by Group interaction, Beta weights and r2 values were calculated
using the mean of IES scores across the two Assessment Days in
regression analyses.

Finally, additional analyses were conducted to examine poten-
tial associations of variables related to the parent’s cancer death ,
with the subject’s distress and perceived risk. This was done to
explore possible mechanisms for the association between the

“experience of a parent’s death from cancer and distress in order to

provide suggestions for future research.

RESULTS
Group and Subgroup Comparability

The Risk and Comparison Groups were significantly different
on two of the demographic variables: marital status and subject’s
current age, X(88) = 12.15, p < .001, and F(1,87) = 5.12, p <
.03, respectively (see Table 1). Since these variables were signifi-
cantly related with distress and perceived risk (p <.l), we
included age and marital status as covariates in all the analyses
comparing the Risk Group with the Comparison Group. No
significant differences were seen for any other demographic
variables.

We also compared demographic and diagnosis-related vari-
ables between the two Risk Subgroups. There was a significant
difference for the subject’s current age, for recency of the affected
relative’s diagnosis, and the subject’s age at the time of diagnosis,
F(1,45) = 9.36, p < .01; F(1,44) = 17.14, p < .01; and F(1,44) =
3.99, p = .05, respectively (see Table 2). In addition, there was a
marginally significant difference for the number of first-degree
relatives diagnosed with cancer, X2(45) = 3.49, p = .062 (see




[N

M
“

. Intrusive Thoughts and Avoidance

VOLUME 19, NUMBER 4, 1997 365

TABLE 2
Cancer-Related Variables and Objective Risk for Breast Cancer

Risk Subgroup 1 Mean (SD), Range

Risk Subgroup 2 Mean (SD), Range

Objective risk for breast cancer:
-Claus Model
-Gail Model
Subjects with more than one affected first-degree relative
Cancer diagnosis:
-Patient’s age then
-Subject’s age then
- -Years since diagnosis
Death from Cancer: .
-Parent’s age then v
-Subject’s age then
-Years since death

20.9 (10.5)%, 8.8—46.0
17.2 (4.3, 12.0-31.4

53.0(12.8), 33.0-81.0
24.2(11.97, 1.048.0
20.8(9.7)2, 5.4-42.8

18.2 (8.0), 8.8-35.4
18.4 (4.5, 15.0-27.8
46.7%* 18.8%"®
51.2(12.6)*, 33.0-72.0
31.0(7.6), 16.0-43.0
9.4 (6.1)°, 1.0-21.6

624 (14.7), 35.0-83.5 w/a
31.2(13.9), 3.0-52.0 . n/a
14.0 (11.3), 1.5-42.8 wa

Groups with same superscript are not significantly different (p > .1).

Table 2). As none of these variables were significantly related to
the distress or perceived risk measures in the two Risk Subgroups
(all p’s > .2), they were not included as covariates in the analyses.
No significant differences were seen for any other demographic or
diagnosis-related variables.

Effects of Family History of Breast Cancer on General
Distress, Intrusive Thoughts and Avoidance and Perceived
Risk

First, we sought to confirm that having a family history of
breast cancer was associated with higher levels of general distress
(BSI), intrusive thoughts and avoidance about breast cancer, and
perceived risk. Unlike our previous report (5), repeated measures
analysis of covariance using the general severity index of the BSI
as a dependent variable yielded no significant difference between
the groups on this measure of general distress.

Repeated measures ANCOVA using IES scores on the two
Assessment Days yielded a significant Group main effect, F(1,85) =
12.45, p < .001. Post-hoc analyses showed that the Risk Group had
significantly higher levels than did the Comparison Group on both
Assessment Days (Duncan. p < .05). No significant interaction
effects by Assessment Day were found, suggesting that differences
in [ES scores remained elevated in the Risk Group regardless of the
presence or absence of the cancer-related cue. In addition, there
were no significant interactions by IES subscales, suggesting that
intrusive thoughts and avoidance showed the same patterns of
differences between the groups.

Finally, the Risk Group also had higher perceived risk scores
than did the Comparison Group, as shown by a significant main
effect, F(1,85) = 28.14, p < .0001 (Risk Group: M = 64.19,
SD = 23.61; Comparison Group: M = 31.99, SD = 22.02).

Effects of Experiencing the Death of a Parent from Cancer on
General Distress, Intrusive Thoughts, and Avoidance

To allow examination of the contribution of having experi-
enced the death of a parent from cancer to these women's levels of
distress and perceived risk, the Risk Group was split into the two
subgroups. Repeated measures ANCOVA comparing GSI scores
across the three groups (the Comparison Group and Risk Sub-
groups | and 2) again revealed no significant differences, suggest-
ing that the three groups were similar on this measure of general
distress.

Analyses on the IES yielded a significant main effect of
Group, F(2,84) = 9.69, p < .001, when marital status and age were

controlled (see Figure 1). There was no significant main effect of
Assessment Day, no Group by Day interaction, and no significant
interactions by IES subscales. Post-hoc analyses showed that
women at familial risk who had experienced the death of a parent
from cancer (Risk Subgroup 1) had the highest intrusive thoughts
and avoidance regarding breast cancer across assessment days,
whereas those women at familial risk whose parents had not died
from cancer (Risk Subgroup 2) were statistically comparable to
normal-risk women (Duncan, p < .05). This is consistent with the
idea that the heightened intrusive thoughts and avoidance in
women at familial risk can, at least in part, be explained by their
experience of parental death from cancer.

Death of a Parent from Cancer and Perceived Risk

In order to examine the contribution of the death of a parent
from cancer on subjects’ levels of perceived risk for breast cancer,
we conducted an ANCOVA comparing the two Risk Subgroups to
the Comparison Group on this variable. Results showed a signifi-
cant main effect for Group, F(2,84) = 17.98, p < .001, after
marital status and age were covaried. As expected, Risk Subgroup
1. whose parent(s) had died of cancer, reported significantly higher
levels of perceived risk than the other two groups, whereas the
Comparison Group had the lowest scores on this measure (Risk
Subgroup 1: M = 70.35, SD = 23.71; Risk Subgroup 2: M = 52,66,
SD = 19.20; Comparison Group: M = 32.00, SD = 22.02). All
three groups were significantly different from one another (Dun-

can, p < .05).

Assessment Day !

FIGURE 1: Impact of Event Scale (IES),

Bl =Risk Subgroup 1
=Risk Subgroup 2
3 =Comparison Group

I

Assessment Day 2

25.01

20.0+

15.0+




1

*

366 = ANNALS OF BEHAVIORAL MEDICINE

Perceived Risk, Intrusive Thoughts, and Avoidance

Among the women with family histories of breast cancer.
those whose parent(s) had died of cancer had higher levels of
intrusive thoughts and avoidance as well as higher perceived risk
than those whose parent(s) had not died of cancer. It was therefore
of interest to examine the possibility that perceived risk might
mediate the relations between the experience of a death of a parent
from cancer and intrusive thoughts and avoidance.

In accordance with the conceptualization of mediation de-
scribed by Baron and Kenny (24), we first ascertained the effects of
Risk Subgroups on the IES and perceived risk scores omitting the
Comparison Group from the analyses., Risk Subgroup 1 was
significantly higher on both IES scores#F(1,44) = 5.40, p < .03,
(r = .11, B = .33), and perceived risk, F(1,44) = 6.58, p < .02,
(r* = .13, B = .36). We then used regression analyses to test the
possible mediating effect. First, we examined whether the hypoth-
esized mediator (perceived risk) predicted the dependent variable
(IES scores at the two Assessment Days) using “a repeated
measures regression equation. Perceived risk was a significant
predictor of IES scores on both Assessment Days as shown by a
significant main effect, F(1.44) = 11.54. p < .002, (1 = 21.
B = .46) and no significant interactions. The results suggest that
high perceived risk scores predict high levels of intrusive thoughts
and avoidance regarding breast cancer.

Second, if perceived risk acts as a mediator of the differences
between the Risk Subgroups on IES scores, then the effect of Risk
Subgroup on IES scores should be reduced or eliminated when
perceived risk is statistically controlled (24). Perceived risk and
Risk Subgroup variables were entered consecutively into a re-
peated measures multiple regression correlation which yielded a

significant main effect for perceived risk on the IES. F( 1,43) =

7.34, p < .01, and a non-significant effect for Risk Subgroup,
F(1,43) = 1.80, p > .18 (r* = .03, B = .19) (see Figure 2). When
the IES was broken down into its subscales of Intrusive Thoughts
and Avoidance. analyses yielded no Subscale by Risk Subgroup
interactions. These results suggest that perceived risk significantly
mediated the subgroup difference in the levels of intrusive thou ghts
and avoidance regarding breast cancer. The absence of a significant
interaction by Assessment Day indicates that this mediating effect
holds irrespective of the presence or absence of mammography
screening.

We also examined the possibility that the women's objective
risk for breast cancer may significantly contribute to this mediating
effect. We found a significant correlation between perceived risk
and objective risk scores calculated according to the Claus Model
(22), r = 0.34, p < .02. However. there was no significant
correlation with objective risk according to the Gail Model (21).
nor was there a significant difference among the Risk Subgroups
on objective risk for either model (see Table 2). There was also no
correlation between either model of objective risk and IES scores.
Finally, we examined whether objective risk may account for the
relation between perceived risk and IES scores. For this purpose,
we included objective risk scores from each model as covariates in
a regression equation using perceived risk as a predictor of IES
scores and found no change in the significant relation between
perceived risk and IES. From this, we can conclude that the
mediating effect of perceived risk described above was not
confounded by the women’s objective risk for breast cancer.

Additional Analyses on Factors Related to Cancer Death of
the Parent on IES Scores and Perceived Risk

In addition to the main analyses regarding the relations
between the parent’s death from cancer on perceived risk and
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FIGURE 2: Parent’s death from cancer, perceived risk,

and intrusive thoughts and avoidance.

. distress, we conducted some exploratory analyses examining

variables related to the parent’s death that were available to us in
order to further characterize distress related to this potentially
traumatic event. These included age of the subjects at the time the
parent died, age of the parent then, and recency of the parent’s
death* (see Table 2). None of these characteristics showed
significant associations with IES scores regarding breast cancer or
perceived risk for breast cancer in these women.

DISCUSSION

The main goal of the present study was to examine the
contribution of having experienced the death of a parent from
cancer to current intrusive thoughts, avoidance, and perceived risk
regarding breast cancer in women at familial risk for this disease.
In order to address this aim, we first sought to replicate previous
findings that women with family histories of breast cancer have
more distress, in the presence or absence of a cancer-related cue.
than women without such family histories (5). These variables
were assessed in women at familial risk for cancer on two separate
occasions: on a day of routine mammography screening (Assess-
ment Day 1) and on a day with no explicit cancer-related stressor
(Assessment Day 2) four to eight weeks after notification of
normal mammography results. The Risk Group had significantly
higher levels of intrusive thoughts and avoidance regarding breast
cancer than did the Comparison Group, which confirmed the
previous report by Valdimarsdottir et al. (5). This was true on the
day of mammography and one to two months later. However,
unlike that previous study which found women with family
histories of breast cancer to have higher general distress (GSI) on
the BSI, we found no differences between the groups on that
measure. Differences in recruitment strategies may account for the
higher distress found in the former study, because Valdimarsdottir
et al. (5) recruited women from a high-risk clinic, whereas we
recruited women through three different mammography screening
programs not exclusively targeted to women at high risk for breast
cancer. The heightened levels of cancer-specific intrusive thoughts
and avoidance, which have been reported in several studies (4,5),
may be the predominant symptoms of distress in these women,
Intrusive thoughts and avoidance have also been associated with
lower levels of adherence to mammography screening (3,4), which
underscores the importance of examining the sources of these
symptoms more closely.

Further. women in the Risk Group had significantly higher
levels of perceived risk for breast cancer than women in the
Comparison Group. Previous studies have shown that women with
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family histories of cancer estimate their own risk to be high. For
example, Valdimarsdottir et al. (5) reported women with family
histories of breast cancer to have similar levels of perceived risk as
the women in our study (i.e. M = 59.2), and these levels were
significantly higher in these women than those reported by the
Comparison Group. Other studies have reported high levels of
perceived risk using slightly different measures (3.4); however,
none of these studies included a comparison group. It is of interest
in the present study that perceived risk was significantly positively
correlated with objective risk calculated according to the Claus
model but not to the Gail model. The two models use different
variables to calculate the risk estimates, which often vary based
upon which model was used. The Claus model relies more heavily
on family history of cancer, whereas the Gail model includes the
person’s past medical history (see Measures). It is conceivable that
women are more aware of their risk contribution based on family
history than on personal medical variables. This may partly be due
to media attention devoted to the genetic risk factors of breast
cancer. This could be the reason why only the Claus figures were
correlated with perceived risk in these women. Only one other
study has reported a correlation between perceived risk and
objective risk factors (8), however. in that case the correlation was
negative. Several differences between that study and the present
one may account for this difference in finding, including the use of
different objective and subjective risk measures. It should be noted
that the lack of uniformity of subjective and objective risk
assessments makes comparisons across studies often difficult, and
the standardization of this important measure needs to be ad-
dressed in future research.

Having established the higher levels of distress and perceived
risk in this sample of women, our main goal was to examine
whether having experienced the death of a parent from cancer may
contribute to the individual variability in some of these symptoms.
The present data suggest this to be the case for intrusive thoughts
and avoidance regarding breast cancer. While the two Risk
Subgroups did not differ on general distress (BSI), the women
whose parent(s) had died of cancer had significantly higher scores
on the [ES than women in the Risk Subgroup who had not
experienced this life event or women in the Comparison Group.
There was no significant difference in IES scores between the Risk
Subgroup who did not experience a parent’s death of cancer and
the Comparison Group. While several studies have found that
women with family histories of breast cancer have elevated levels
of intrusive thoughts and avoidance regarding cancer, the issue of
why these symptoms occur has rarely been addressed. Our data
suggest that past cancer-related events may be strong determinants
of later distress and that having experienced a parent’s death from
cancer may be a potent stressor that may make the threat of breast
cancer especially salient for these women. It is tempting to
speculate that the experience of the parent’s death from cancer, in
addition to their diagnosis which all the women in our risk group
had experienced. may change the meaning of cancer from a
potentially curable illness to a death threat. This may heighten
these women's distress about cancer in general. However, the death
of the parent from cancer does not account for all of the variance in
intrusive thoughts and avoidance about breast cancer, suggesting
that other predictors also need to be explored.

The fact that the women'’s perceived risk for breast cancer was
affected by the experience of a parental death from cancer may be
interpreted in accordance with theories proposed by Janoff-
Buiman (17). This author has suggested that traumatic or stressful
life events (such as the death of a parent) may challenge one's
personal assumptions of invulnerability to harm and injury. While
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the majority of people tend to have a rather unrealistic sense of
invulnerability, that is. they believe the likelihood of ““bad things™
happening to them to be very low (25), a traumatic event (e.g. the
death of a parent from cancer) may challenge these assumptions. It
has been suggested that the change in assumptions about one’s
personal vulnerability may be specific to the type of event of which
the individual was a victim [e.g. children whose parents divorced
have more negative assumptions specifically about marriage, not
about the world in general (26)]. In the present study we found that
women whose parent(s) had died of cancer felt more vulnerable to
developing breast cancer. The specificity of increased perceived
vulnerability will be an interesting question to explore in future
studies.

The third aim of the study was to examine the role of
perceived risk as a potential mediator for the association between a
parent’s death from cancer and intrusive thoughts and avoidance
concerning breast cancer in women with family histories of breast
cancer. Results were consistent with this possibility. Women who
had experienced the death of a parent from cancer had the highest
levels of perceived risk which, in tumn, accounted for much of their
heightened levels of intrusive thoughts and avoidance. Although
we found no selective effects of intrusive thoughts versus avoid-
ance, our results are consistent with the theories put forth by
Janoff-Bulman and Horowitz (17,27,28). The discrepancies be-
tween one’s previous assumptions of invulnerability and the new
feeling of vulnerability conveyed by the death of a parent or other
events are thought to create a conflict that may gradually be
resolved by intrusive thoughts and avoidance. In theory, these
coping processes may be used until reintegration of the new
information and the person’s existing mental models and world
assumptions is achieved and cognitive harmony is restored (27).
Our data are in support of this model. Intrusive thoughts and
avoidance scores were highly correlated in this study, and it
appears from the lack of significant interactions by IES subscales
that these coping processes may be affected similarly by the
predictors.

It should be noted with regard to these findings that given that
the aim of the study was to assess cancer-related distress. we chose
to measure intrusive thoughts and avoidance about breast cancer.
Had we focused the IES on the death of the parent specifically. it is
likely that the mediating role of perceived risk between the effect
of parental death and IES scores would not have been as strong. It
is also interesting that in this study, recency of parental loss
(ranging from 1 to 43 years) to cancer was not associated with
higher levels of intrusive thoughts and avoidance or perceived risk.
Again, had we focused the IES on the death of the parent from
cancer. we may well have obtained the expected relation. Finally,
we did not find any associations between other diagnosis-related
variables, such as number of affected first-degree relatives, time
since their cancer diagnosis. and subjects’ distress levels. The
relations between specific characteristics of a woman’s past
experience with family history of cancer and her levels of distress
should be addressed more systematically in future studies.

Another hypothesis dealt with the effects of a cancer-specific
cue in this study. Previous research has suggested that individuals
who have experienced stressful events such as bereavement or
separation may be more sensitive to cues associated with that event
(34). Based on those findings, we expected that women at familial
risk who had experienced the death of a parent from cancer would
show a greater increase in intrusive thoughts and avoidance at the
time of mammography screening than women who did not have
the experience of parental death from cancer. However. the
absence of a statistically significant interaction did not support this
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idea. That is, women in Risk Subgroup 1 had significantly higher
scores on the IES independent of this cancer-specific stressor
(mammography). It is possible that mammography may not
present a cue specific to memories or distressing thoughts refated
to the parent’s death from cancer, Mammography, which is a
diagnostic procedure, may be a more specific cue for triggering
memories of the parent’s diagnosis of breast cancer, an event
which all the women in the Risk Group had experienced. Explana-
tions of this effect can, however, merely be speculative at this
point.

Several limitations of this study provide suggestions for future
research in this area. The sample size in our study did not allow us
to conduct more fine-grained analysés of parental death as a
life-event. For example, we were not able to compare women
whose parent(s) died of cancer with those whose parent(s) died of
other causes because there were too few subjects in the latter
category. In addition, our relatively small sample size did not allow
us to conduct analyses by gender of the decreased parent. Horowitz
et al. (13) found that maternal death was associated with more
depression and intrusive symptoms than paternal death. Future
studies with larger sample sizes may be able to confirm these
findings, which may be especially important in women at risk for
breast cancer. Further, we were not able to assess the differential
impact of having had one versus two parents die of cancer or that
of having a second parent who died of causes other than cancer.
These are interesting questions that should be explored in future
studies in this population. In addition, further research should be
conducted to study the contribution of other dispositional factors
that may increase or reduce women's vulnerability to developing
stress symptoms.

It could be argued that the women in our Risk Group may not .

be representative of the general population of women at familial
risk because they were participating in mammography screening
programs. However, based on the literature suggesting that women
who are less distressed are more likely to comply with mammogra-
phy screening guidelines (3,4), we may expect our data to
underestimate the levels of distress that may be found in this
population. Future studies should address this issue by including
women at familial risk who do not attend such screening programs.

As our Comparison Group, we chose women without family
histories of breast cancer who were not undergoing mammography
screening at the time of data collection. This enabled us to control
for the day-to-day distress in women with similar demographic
characteristics living in the same urban community. This is an
important control that has only rarely been used in the study of
women at familial risk for cancer. It did not, however, allow us to
separate the effects of distress due to mammography versus that of
having a family history of breast cancer on Assessment Day 1. The
finding that intrusive thoughts and avoidance about breast cancer
remained elevated in the Risk Group on Assessment Day 2 (a
non-mammography day) suggests that distress in these women
may be primarily due to their family history. This should be
addressed in future studies including a comparison group of
normal-risk women from the community who are currently
undergoing mammography screening.

The present study on women with family histories of breast
cancer is one of the few to incorporate any type of comparison
group or to use a longitudinal design. The study not only confirmed
previously reported findings that women with family histories of
breast cancer have higher levels of intrusive thoughts and avoid-
ance about cancer, but also identified an objective discrete event
(the death of a parent from cancer) as a possible contributing
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source of these symptoms. In fact. our data suggest that only those
women at familial risk whose parent(s) had died of cancer reported
significantly higher levels of intrusive thoughts and avoidance than
the Comparison Group, suggesting that parental death may be an
important issue to address in future studies of this population.
These findings also put into question the potential importance of
other current or past cancer-related events that these women may
experience, such as caregiving for a parent with cancer, illness of
friends and more remote relatives, etc. In addition, having a parent
who is currently under active treatment for cancer may be a
significant stressor for these women that should be taken into
account. With few exceptions (5), most of the studies of women at
familial risk for cancer do not explicitly exclude those cases. In
fact, women with family histories of cancer are oftentimes
recruited through their family members who are currently undergo-
ing treatment for cancer (4,8). Future studies should include
current treatment of the family member as a potential additional
life stressor that may contribute to these women’s distress.

The findings from the present study may have implications for
intervention strategies. Recent studies (35.36) have shown that
breast cancer risk counselling is effective in helping women with
family histories of breast cancer gain a better understanding of
their personal risk for breast cancer and in reducing their cancer-
specific distress (IES). Another study examining the effects of
problem-solving training reported that those women who practiced
problem-solving strategies regularly had reduced cancer-specific
distress on the IES (37). Our data suggest that there may be
subgroups of women who may be especially prone to distress
regarding breast cancer; and that it will be useful to identify those
women whose parents have died of cancer, as they may be in
particular need of counselling. In addition. exploring past cancer-
related events as possible sources of these women’s distress may
prove beneficial in helping women reduce their distress. Specifi-
cally, counsellors could address women's reactions to a parent's
death from cancer and examine its impact on distress and their
exaggerated perceived risk for developing breast cancer. Our data
also indicate that the women's high perceived risk may be an
important mediator between their experience of a parent’s death
from cancer and distress. If women's risk perceptions can be
rectified to more closely approximate their actual objective risk, it
may help to reduce their distress. Finally, cognitive-behavioral
strategies may be useful in helping women reduce their distress
about breast cancer, to cope with cancer-related events such as
deaths in family members, and to identify and utilize effective
coping and screening behaviors.

REFERENCES

(1) Offit K. Brown K: Quantitating familial cancer risk: A resource for
clinical oncologists. Journal of Clinical Oncology. 1994, 12:1724-
1736.

(2) Wellisch DK. Gritz ER. Schain W, Wang HJ, Siau J: Psychological
functioning of daughters of breast cancer patients: Daughters and
comparison subjects. Psychosomatics. 1991, 32:324-336.

(3) Kash KM. Holland JC, Halper MS. Miller DG: Psychological
distress and surveillance behaviors of women with a family history
of breast cancer. Journal of the National Cancer Institute. 1992,
84:24-30.

(4) Lerman C, Daly M, Sands C, et al: Mammography adherence and
psychological distress among women at risk for breast cancer,
Journal of the National Cancer Institute. 1993, 85:1074-1080.

(5) Valdimarsdouir HB. Bovbjerg DH. Kash KM, et al: Psychologicai
distress in women with a familial risk of breast cancer. Psvcho-
Oncology. 1995, 4:133-141.



Intl:usive Thoughts and Avoidance

()]

)

(8)

9

(10)

(11)

(12)

(13

(14)

15)

(16)

(17)

(18)

19

Q0

@n

Horowitz M. Wilner N. Alvarez W: Impact of Event Scale: A
measure of subjective stress. Psychosomatic Medicine. 1979, 41:209—
218.

Lerman C, Schwartz M: Adherence and psychological adjustment
among women at high risk for breast cancer. Breast Cancer Research
and Treatment. 1993, 28:145-155.

Schwartz M, Lerman C, Daly M. et al: Utilization of ovarian cancer
screening by women at increased risk. Cancer Epidemiology,
Biomarkers & Prevention. 1995, 4:269-273.

Lerman C, Kash K, Stefanek M: Younger women at increased risk
for breast cancer: Perceived risk, psychological well-being, and
surveillance behavior. Monographs of the National Cancer Institute.
1994, 16:171-176.

Wellisch DK. Gritz ER, Scjaom W, Wang HJ, Siau J: Psychological
function of daughters of breast cancér patients: Characterizing the
distressed daughter of the breast cancer patient. Psychosomarics.
1992, 33:171-179.

Horowitz MJ, Weiss DS, Kaltreider N, et al: Reactions to the death of
a parent. Results from patients and field subjects. Journal of Nervous
and Mental Disease. 1984, 172:383. ’
Horowitz MJ, Marmar C, Weiss DS, DeWitt K, Rosenbaum R: Brief
psychotherapy of bereavement reactions. Archives of General Psy-
chiatry. 1984, 41:438-348.

Horowitz MJ, Krupnick J. Kaltreider N, et al: [nitial psychological
response to parental death. Archives General Psychiatrv. 1981,
38:316-323.

Umberson D, Chen MD: Effects of a parent’s death on adult children:
Relationship salience and reaction to loss. American Sociological
Review. 1994, 59:152-168.

Scharlach AE, Fredriksen KI: Reactions to the death of a parent
during midlife. Omega. 1993, 27:307-319.

Schwartzberg SS, Janoff-Bulman R: Grief and the search for
meaning: Exploring the assumptive worlds of bereaved college
students. Journal of Social and Clinical Psychology. 1991, 10:270-
288.

Janoff-Bulman R: Shattered Assumptions: Towards a New Psvchol-
ogy of Trauma. New York: Free Press, 1992.

Evans DGR, Brunell LD. Hopwood P, Howell A: Perception of risk
in women with a family history of breast cancer. British Journal of
Cancer. 1993, 67:612-614. :

Easterling DV. Leventhal H: Contribution of concrete cognition to
emotion: Neutral symptoms as elicitors of worry about cancer.
Journal of Applied Psychology. 1989, 74.787-796.

Derogatis LR. Spencer P: The Brief Svmptom Inventory (BSI)
Administration Scoring and Procedures Manual-1. Baltimore. MD:
1982.

Gail MH. Brinton LA. Byar DP: Projecting individualized probabili-
ties of developing breast cancer for White females who are being

(25)

(26)

27)

23

29)
(30)

(31

(32)

(33)

(34)

(35)

(36)

37

VOLUME 19, NUMBER 4, 1997 369

examined annually. Journal of the National Cancer Institute. 1989,
81:1879-1886. :

Claus ED, Risch N. Thompson WD: Autosomal dominant inheri-
tance of early-onset breast cancer. Cancer. 1994, 73:643-651.
Horowitz MJ: Stress response syndromes and their treatment. In
Goldbert H (ed), Handbook of Stress. New York: Free Press. 1982.
711

Baron RM, Kenny DA: The moderator-mediator variable distinction
in social psychological research: Conceptual. strategic, an statistical
considerations. Journal of Personality and Social Psychology. 1986,
51:1173-1182.

Weinstein ND: Unrealistic optimism about future life events. Jour-
nal of Personality and Social Psychology. 1980, 39:806-820.
Franklin KM, Janoff-Bulman R, Roberts JE: Long-term impact of
parental divorce on optimism and trust: Changes in general assump-
tions or narrow beliefs? Journal of Personality and Social Psychol-
ogy. 1990, 59:743-755.

Horowitz MI: Stress Response Syndromes (2nd Ed.). Northvale, NJ:
Jason Aronson Press, 1986.

Janoff-Bulman R: Assumptive worlds and the stress of traumatic
events: Applications of the schema construct. Social Cognition.
1989, 7:113-136.

American Psychiatric Association: Diagnostic and Statistical Manual
of Mental Disorders, 1V, (DSM-1V). Washington, DC: 1994.

Baum A: Stress, intrusive imagery, and chronic distress. Health
Psychology. 1990, 9:653-675.

Davidson LM, Baum A: Chronic stress posttraumatic stress disor-
ders. Journal of Consulting and Clinical Psychology. 1986, 54:303-
308.

Davidson LM, Baum A: Predictors of chronic stress among Vietnam
veterans: Stressor exposure and intrusive recall. Journal of Trau-
matic Stress. 1993, 6:195.

McFarlane AC, Papay P: Multiple diagnoses in posttraumatic stress
disorder in the victims of a natural disaster. Journal of Nervous and
Mental Diseases. 1992, 180:498-504. _
Horowitz MJ, Schaefer C, Cooney C: Life event scaling for recency
of experience. In Gundersen E, Rahe R (Eds), Life Stress and Iliness.
Springfield: Thomas, 1974.

Lerman C, Lustbader E, Rimer B, et al: Effects of individualized
breast cancer risk counselling: A randomized trial. Journal of the
National Cancer Institute. 1995, 87:286-292.

Lerman C, Schwartz MD, Miller SM. et al: A randomized trial of
breast cancer risk counselling: Interacting effect of counseling,
educational level, and coping style. Health Psychology. 1996,
15:75-83.

Schwartz MD. Lerman C, Audrain J, et al: The impact of a brief
problem-solving training intervention for relatives of recently diag-
nosed breast cancer patients. (in press, 1997).




-

'Decision-Making About Genetic Testing Among Women at Familial Risk for

Breast Cancer

PauL B. Jacoesen, PuD, Hempis B. VALDIMARSDOTTIR, PuD, Karen L. Brown, MS, anp

KenNETH OFFIT, MD

susceptibility gene BRCA2 have raised the possibility of clinical genetic testing for breast cancer susceptibil-
ity. This study examined decision-making about future susceptibility testing among women at familia] rigk for

cal model, it was hypothesized that readiness to undergo testing
advantages (pros) and disadvantages (cons) of leaming

breast cancer. Bas2d on the transtheoreti

would be related to the ratio between the perceived

ﬁ

one’s susceptibility status. Methods: Seventy-four women with one or more first-degree relatives with breast
Cancer were recruited beforé a routine mammogram. Participants completed measures assessing readiness to
undergo testing, perceived pros and cons of testing, and perceived breast cancer risk. Family history data was
used to calculate empiric genetic risk of developing breast cancer, Results: Forty-six Per cent of participants
planned to seek genetic testing as soon as possible, 35% planned to seek testing in the future, and 199% did

behaviors.

Key words: genetic testing, breast cancer, decision-making, transtheoretical model.

INTRODUCTION

Epidemiologic data suggest that 5% to 10% of all
cases of breast cancer are attributable to one or more
susceptibility genes that are inherited in an autoso-
mal dominant fashion (1, 2). The locations of two
such genes have been identified recently, A major
breast-ovarian cancer susceptibility gene, known as
BRCA1, was mapped by linkage to chromosome 17
in 1990 (3) and was isolated by a positional cloning
strategy in 1994 (4). A second gene predisposing to
breast cancer, labeled BRCA2, was identified on
chromosome 13 by linkage analysis (5) and also has
been isolated recently (6). Available data suggest that
women who inherit BRCA1 mutations have an 80%
to 90% lifetime risk of developing breast cancer and
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trum of BRCA1 and BRCA2 Mmutations is identified,
it may be possible to determine genetic susceptibil-
ity to breast cancer solely by testing unaffected

individuals (8).

These developments are expected to lead to a
considerable demand for genetic susceptibility test-
ing among women with family histories of breast
cancer (7). Three studies have examined this issue
by assessing interest in genetic testing among
women at familial risk for ejther breast or ovarian
cancer. Lerman et al. (9) examined interest in BRCA1
testing among 112 women who had- at least one
first-degree relative diagnosed with ovarian cancer.
Seventy-five per cent of this sample reported they
would “definitely” want testing and 25% said they
would “probably” want testing. Struewing et al. (10)
assessed interest in BRCA1 testing among 91 women
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who were members of “hereditary breast-ovarian

cancer families” participating in genetic linkage re-

search at the National Cancer Institute, Seventy-nine
per cent of this sample reported they would “defi-

nitely” want testing and 16% said they would “prob--

ably” want testing. Most recently, Lerman et al, (11)
assessed interest in genetic testing for breast cancer
susceptibility among 105 women who were first-
degree relatives of breast cancer patients. Ninety-one
per cent of this sample indicated that they would
want testing. .

These same studies also examined women’s rea-
sons for wanting or ot wanting to be informed of
their genetic susceptibility status. The most com-
monly cited reasons for wanting testing were: to
learn whether one’s children are at risk (9-11), to
increase use of screening methods (9-11), to take
better care of oneself (10, 11), and -fo be reassured
(12). The most commonly cited reasons for not
wanting testing were: worries about insurability (10,
11), concerns about test accuracy (11), and worries
about emotional reactions (11).

The purpose of the present study was to examine
the relation between women's interest in testing and
their reasons for wanting or not wanting to be in-
formed of their genetic susceptibility status, To do
so, the study used two constructs included in the
transtheoretical model of behavior change (13, 14).
This model has been presented as an integrative and

tentially wide applicability (15).

The first construct borrowed from the model] is
behavioral stage of adoption. Previous research (15,
16) has identified a Sequence of stages through
which people are likely to proceed before adopting
new health behaviors such as quitting smoking or
going for routine mammograms. These stages in-
clude: precontemplation (presently not performing
the behavior and not intending to start in a given
time period), contemplation (presently not perform-
ing the behavior but considering starting in a given
time period), and preparation (taking the first steps
to change behavior). In the present study, assessment
of behavioral stage of adoption required modifica-
tion inasmuch as genetic testing is neither an ongo-
ing behavior (eg, smoking cessation) nor a recurring
behavior (eg, mammography screening). Moreover,
genetic testing for breast cancer susceptibility is not

individually administered genetic test for breast can-
cer susceptibility was currently available and to
indicate their readiness to take such a test. Partigi.
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take the test (precontemplation).

The second construct borrowed from the trans-
theoretical model is decisional balance, In previous
research, this construct has been measured by as-
sessing the relative strength of the perceived advan-
tages (pros) and disadvantages (cons) of adopting a
target behavior (17). Baged on previous research
using the transtheoretica] model (15), it was hypoth-
esized that women who did not plan to undergo
genetic testing would have 4 negative decisional
balance (cons > pros) and that women who planned

In addition to testing hypotheses based on the
transtheoretical model, the present study explored

METHODS

Subjects

Participants were recruited from three mammography screen-
ing programs in New York City. To be eligible for the current
study, women attending these Programs had to: a) be 18 years of
age or older; b} be able to read and write English; c) have no prior
history of breast or ovarian cancer; d) have one or more first-
degree relatives (mother, sister, or daughter) diagnosed with
breast cancer; e) be scheduled for a routine mammogram within
the next week; and f) provide written informed consent for study
participation, Ninety-four women meeting these criteria were
invited to participate in the current study and 82 agreed. Among
women who declined to_&articipate (N = 12), most cited “lack of
time” as the principal reasop. Eight women provided incomplete
data; thus, results are reported for 74 women (Site A = 48, Site
B =12,and Sjte C = 14). Women who provided complete data did
not differ from women whe provided incomplete data in terms of

: Psychosomatic Medicine 59:459_464 (1997)
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age, marital status (married/not married), education (high school
or less/college), or prior history of breast biopsy (yes/no) (p=.25).

Procedure

Potential participants were identified using each clinic’s com-
puterized appointment tracking system. Approximately 1 week
before her scheduled mammogram, each potentia) participant was

to the present study are described below.

Measures

Demographic Questionnaire., Age, education, race/ethnicity,
and marital status were assessed using a standard self-report form
(19).

Medical Chart Review. Medical charts were reviewed before
recruitment to determine whether participants met the eligibility
criteria of having a ﬁrst-degree‘ relative with breast cancer and not
having a personal history of breast or ovarian cancer. After

Perceived Risk of Breast Cancer Scale. Perceived risk was
assessed by having participants rate from 0 (not at all likely) to
100 (extremely likely) the likelihood that they would ever develop
breast cancer (19).

Readiness Scale. Participants read the following description
adapted from a Previous study (9) before rating their readiness to
undergo genetic testing for breast cancer:

“In a small number of families, several family members develop
breast cancer, often at younger ages. Scientists believe that, in
some of these families, women who develop breast cancer have
inherited a particular gene that makes them susceptible to cancer,
This gene is Passed down from generation to generation in these
families. Some family members wij] inherit the gene and others
will not. In the near future, it may become possible to perform a
blood test to determine which members of these families have this
breast cancer gene. A woman who has the gene would have an
extremely high risk of developing breast cancer in her lifetime, A

breast cancer.,”

After reading this statement, participants were instructed to
imagine that the test was currently available and to indicate what

Psychosomatic Medicine 59:459-466 (1997)

or disagreed with each item on a 5-point scale (1 = strongly
disagree, 3 = nejther agree or disagree, 5 = strongly agree).
Ratings of potential advantages were Summed to yield a tota] pros

RESULTS

Sample Characteristics

The participants had 4 mean age of 44 years (Sp =
6.09, range = 32 to 59). Ethnic/racial characteristics
were: Caucasian, 69; African-American, 2; Hispanic,
1; Asian, 1; and other, 1. Fifty-six of the participants
were married, 6 were divorced Or separated, 1 wag

(SD = g.91, Tange = 11 to 41) because of her family
history of breast cancer.

Readiness to Undergo Testing

If an individually administered test for genetic
susceptibility to breast cancer were currently avaj-
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able, 46% of participants (N = 34) would seek
testing as soon as possible (within the next 30 days),
30% (N = 22) would seek testing in the near future
(within the next 6 months), and 5% (N = 4) would
seek testing in the more distant future, Sixteen per
cent (N = 12) would not seek testing but thought
they might change their minds, and the remaining
3% (N = 2) would not seek testing and thought they
were unlikely to change their minds. In subsequent
analyses, participants were divided into three
groups: those who planned to seek testing as soon as
Possible (N = 34); those who planned to seek testing
in the future (N = 26);.and those who did not plan to
seek testing (N = 14).

Perceived Pros and Cons of Testing

The most commonly perceived pros and cons were
identified by tabulating the percentage of women
who agreed (4) or strongly agreed (5) with each
decisional balance item. Five pros were endorsed by
more than 50% of participants (Table 1). The major-
ity of women thought that knowing they carried the
gene would: help their female relative decide
whether to undergo testing, motivate them to per-
form breast self-examination more frequently, help
them decide whether to go for more frequent mam-

TABLE 1. Perceived Pros of Genetic Testing

Agree
or
Pros Strongly
Agree
My concerns about developing breast cancer would be 82%
reduced if | knew I did not carry the gene.
If I were found to carry the gene, it would help my 81%
daughter(s) or sister(s) decide whether to undergo ge-

netic testing.
Knowing that | carry the gene would motivate me to per-  77%
form breast self-examination more frequently.

Knowing that I carry the gene would help me decide 66%
whether to go for more frequent mammograms.

Knowing that I carry the gene would help me decide 64%
whether to undergo preventive surgery.

My sense of uncertainty about the future would be re- 49%

duced if | knew whether or not | carried the gene.

Knowing whether or not | carry the gene would'increase 459
my sense of personal control.

Knowing whether or not | carry the gene would help me 429,
make important life decisions (eg, getting married, hav-
ing children).

Knowing that I do not carry the gene would greatly im- 41%

prove my quality of life. -

Knowing that { do not carry the gene would improve how 30%
I feel about myself, !

P. B. JACOBSEN et 3

mograms, and help them decide whether to undergo
preventive surgery. The majority of wormen also

.thought that knowing they did not carry the gene

would reduce their concerns about
breast cancer.

Two cons were endorsed by more than 50% of
participants (Table 2). The majority of women
thought that knowing they carried the gene would
increase their concerns about developing breast can-
cer and would cause them to Worry more about
female relatives who might also be carriers.

developing

Factors Associated with Readiness to Undergo
Testing

Statistical analyses were conducted to examine
the relation of demographic, medical, and psychos-
ocial factors to readiness to undergo genetic testing
for breast cancer (Table 3). »? analyses were per-
formed for categorical measures (eg, marital status)
and one-way analyses of variance were performed
for continuous measures (eg, age). As a follow-up to
significant one-way analyses of variance, pairwise
mean comparisons were conducted (using the least

TABLE 2. Perceived Cons of Genetic Testing

Agree
or
Cons Strongly
Agree
My concerns about developing breast cancer would in- 85%

crease if | knew that ! carried the gene.

Knowing that | carry the gene would cause me to worry 72%
more about other family members who could be carri-
ers (eg, mother, sisters, daughters). .

Knowing that | do not carry the gene would not be help-  39%
ful since I could still develop breast cancer.

Knowing that | do not carry the gene would not reduce 38%
my concerns about developing breast cancer.

If I were found to carry the gene, it.would jeopardize my 349,
insurance coverage or lead to problems with my em-
ployers.

Knowing that I carry the gene would leave me in a state 27%
of hopelessness and despair,

Knowing that | carry the gene would worsen my quality 20%
of life.

| feel 1 already know my chances of getting breast can- 15%
cer, so | wouldn’t learn anything more from being
tested.

If 1 were found to carry the gene, it would lead to marital 7%
or family problems. -
Testing is not worthwhile because it could yield incon- 5%

clusive results about whether | carry the gene for
breast cancer.

If | were found to carry the gene, it would cause others 5%
to view me negatively.

462
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TABLE 3. Relation of Demographic,

Medical, and Psychosocial Variables to Readiness to Undergo Genetic Testing

Readiness

Variables Do not Plan to be Tested Plan to be Tested as
Plan to be Tested in the Future Soon as Possible
(N = 14) (N = 26) (N = 34)

Demographic .

Mean age (and SD)? 41.77 (6.01)*® 42.07 (5.82)* 45.54 (5.92)*+

Education (college/total) 12/14 22/26 25/34

Marital status (married/total) 12/14 16/26 28/34
Medical

Previous biopsy (yes/total) . 4/14 9/26 16/34

Mean empiric genetic risk {and SD) - 16.88 (8.67) 16.82 (7.58) 20.39 (9.75)
Psychosocial . :

Mean perceived risk (and SDy* 53.93 (27.47) 60.00 (22.58)* 73.12(19.23)**

Mean pros T score (and o) 42.34 (9.42)* 47.95 (8.56)* 54.72 (8.92)*+

Mean cons T score (and SD)® 60.97 (9.74)* 49.13 (9.62)** 46.15 (6.85)**

Mean decisional balance {and SD)f —18.63 (12.91)

*R2,71) = 3.39, p = .04.
b Within rows, cells with d
CF2,71) =470, p= 01.
4 F2,71) = 10.70, p <.0001.
“F2,71) = 15.39, p < .0001.
iF(2,46) = 28.06, p < .0001.

significance difference test) to identify specific sub-
group differences.

With regard to demographic factors, results
showed that readiness was related to age but not to
education or marital status. Follow-up analyses in-
dicated that the women who planned to be tested as
soon as possible were older than the women who
planned to be tested in the future and the women
who did not plan to be tested. With regard to medica]
factors, results indicated that readiness was not
related to either previous history of breast biopsy or
empiric genetic risk.

With regard to psychosocial factors, results
showed that readiness was related to perceived risk.
The women who planned to be tested as soon as
Possible perceived themselves to be at greater risk
for breast cancer than the
tested in the future and the women who did not plan
to be tested. Results also showed that readiness was
related to the perceived pros and cons of genetic
testing and to the summary decisional balance mea-
sure. Subgroup analysis of Pros scores indicated that
the women who planned to be tested as soon as
possible perceived more advantages than the women
who planned to be tested in the future and the
women who did not plan to be tested. Subgroup
analysis of cons scores indicated that the women
who did not plan to be tested perceived more disad-
vantages than the women who planned to be tested
in the future and the women wh
tested as soon as possible, Subgroup analysis of the

Psychosomatic Medicine 59:459-466 (1997)

—1.18 (11.39)** 8.57 (10.94)*+»

ifferent numbers of asterisks are significantly different (p < .05).

decisional balance measure scores indicated that the
women who planned to be tested as soon as possible
had a more positive decisional balan

To determine the relative strength of pros and cons
within each readiness subgroup, mean pros and cons

Possible, mean pros scores were significantly greater
than mean cons scores, #(33) = 4.57, P<.0001.
Among women who planned to be tested in the
future, mean Pros and cons were not significantly
different, #(25) = .53, p = .60. Finally, among
e tested, mean cong

scores, #{13) = —5.40, p<.0001.

In light of results indicating that readiness to
undergo genetic testing was related to age and per-
ceived risk as well as decisional balance, a multivar-
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TABLE 4. Logistic Regression Analysis of Readiness to
Undergo Genetic Testing

. Parameter
Variable Entered Estimate SE Wald 2 p
Age -0.09 0.05 4.01 .05
Perceived risk -0.03 0.01 5.47 .02

Decisional balance -0.11 0.02 21.61

<.0001
x° for covariates (3 df = 47.66, p < .0001. '

After controlling for the predictive value of the other
two variables, consideratiop of the summary deci-
sional balance score signifieantly improved the abil-

ity of the model to predict readiness to undergo

genetic testing,

DISCUSSION

In this discussion, we begin by summarizing what
was learned about potential demand for genetic
testing for breast cancer susceptibility. Next, we
consider the utility of decisional balance and other
variables for predicting readiness to undergo genetic
testing among women at familial risk. Finally, we
explore the implications of the study for clinical
programs that plan to offer genetic counseling and
testing to women at familial risk for breast cancer.

_ Future demand was estimated in the present study
by asking women to imagine that an individually
administered genetic test to determine breast cancer
susceptibility was currently available and to indicate
whether and when they planned to be tested. Eighty-
one per cent of the women stated they would plan to
be tested. This figure is consistent with results of
previous research that 91% to 100% of women with
an affected first-degree relative were interested in
genetic testing for breast or breast-ovarian cancer
susceptibility (9, 10). Among the 81% of participants
who stated they planned to be tested, 35% indicated
that they would not seek testing as soon as possible.
Previous research using the transtheoretical model
suggests that this subgroup includes individuals
who are likely to be tested within a year as well as
individuals who are likely to still be contemplating
testing a year later (21). The future behavior of the
19% of women who stated they did not plan to be
tested is also uncertain because most of these women
indicated they might reconsider their decisions.
Taken together, these figures suggest that approxi-
mately 50% of women with a first-degree relative
affected by breast cancer will immediately seek
testing when it becomes widely available. Whether
or not demand for genetic testing will greatly exceed
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50% among women at thig level of familial risk
remains unclear.

Findings regarding the relation of empiric risk and
perceived risk to readiness to undergo genetic testing
were consistent with earlier research, In previous
work, no relation was observed between genetic risk
(measured in terms of genetic similarity to the af-
fected relative) and interest in testing (10). Similarly,
the present study found that empiric genetic risk
based on family history of breast cancer (16) was
unrelated to readiness to undergo genetic testing,
Previous research also indicated that women who
perceive themselves to be at higher risk for breast
cancer express greater interest in BRCA1 testing (9,
10). Likewise, in the present study, women who
planned to be tested as soon as possible perceived
themselves to be at greater risk than women who
planned to be tested in the future or women who did
not plan to be tested.

Of principal interest in the present study was the
possible relation between the perceived pros and
cons of testing and readiness to undergo genetic
testing. Results confirmed the hypothesis, based on
the transtheoretical model, that decisional balance
(ie, the relative strength of pros and cons) would
predict readiness. These findings are consistent with
previous research (15) on the relation of decisional
balance to adoption of other health behaviors such as
smoking cessation, sunscreen use, and mammogra-
phy screening. In general, these studies indicate that
a negative decisional balance (cons > pros) charac-
terizes individuals who are in the precontemplation
stage and a positive decisional balance (pros > cons)
characterizes individuals in the preparation or ac-
tion stages of adopting a health behavior.

In addition to predicting readiness to undergo
testing, assessment of pros and cons yielded consid-
erable information about the perceived advantages
and disadvantages of genetic testing for breast cancer
susceptibility among women at familial risk. With
regard to the perceived advantages, the majority of
women agreed that learning their genetic carrier

status would motivate them to practice breast-self- -

examination more frequently, help them decide
whether to go for more frequent mammograms or
undergo preventive surgery, reduce their concerns
about developing breast cancer, and help their first-
degree relatives decide whether to undergo genetic
testing. These findings suggest that providing ge-
netic testing for breast cancer susceptibility to
women at familial risk may have several benefits,
First, it may éncourage these women to increase
their surveillance behavior, Second, it may aid these
women in their decision-making about either pro-

Psychosomatic Medicine 59:459-466 (1997)
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phylactic mastectomy or oophorectomy. Third, it
may assist the first-degree relatives of these women
with their decision-making about genetic testing.
And fourth, for individuals found not to be carriers
of mutated genes, testing may relieve the heightened
psvchological distress that seems to be common
among women at familial risk for breast cancer (19,
22, 23).

As stated previously, women in the present study
perceived relatively few disadvantages associated
with genetic testing for breast cancer susceptibility.
The only disadvantages perceived by a majority of
women were that learning their genetic carrier status
would increase their cohcerns about developing
breast cancer and cause them to worry more about
other family members who could be carriers. These
findings are consistent with the views of experts
who have warned about the possible negative psy-
chological consequences of informing women of
- their genetic carrier status (7, 12). In addition, they
provide empirical support for the view that women
undergoing genetic testing should receive psycho-
logical counseling to prevent or ameliorate these
reactions (18).

Several limitations of the present study should be
noted. First, the outcome in this study was women’s
readiness to undergo a hypothetical genetic test for
breast cancer susceptibility. Whether future genetic
tests will possess the same characteristics as this
hypothetical test is unknown. Similarly, the relation
of the readiness to undergo testing to actual deci-
sions about genetic testing is unknown. Second, the
sample in the present study was predominantly
white and well-educated. The results reported here
may not be generalizable to women at familial risk
who possess different demographic characteristics.
Third, the present study was limited to women with
at least one first-degree relative diagnosed with
breast cancer. Possible interest in genetic testing
among those who are not at familial risk or are at
lesser familial risk was not assessed.

In conclusion, the results of this study indicate
that the decision of many women at familial risk to
seek genetic testing is related to their perceptions
that the advantages of learning their carrier status
outweigh the disadvantages. These results are con-
sistent with the transtheoretical model of behavior
change and demonstrate its usefulness in under-
standing decision-making about genetic testing. Re-
sponses to the decisional balance measure further
suggest that notification of genetic carrier status is
likely to have a significant impact on women’s
psychological well-being and on their breast cancer
surveillance and prevention behaviors. These find-
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ings underscore the importance of providing coun-
seling to women who undergo genetic counseling for
breast cancer susceptibility in order to prevent ad-
verse psychological reactions and to assist in the
evaluation of treatment options.
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those of the authors and should not be considered as
an official Department of the Army position, policy,
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Abstract

Studies demonstrating that women with family histories of breast cancer overestimate their
personal risk and have high levels of psychological distress that affect their breast cancer
screening behaviors have used primarily White samples. We compared Black women with at least
one first-degree relative of breast cancer (Risk Group N=23 ) to Black women without a first-
degree relative with breast cancer (Comparison Group, N=32 ) on measures of psychological
distress and breast self-examination (BSE). The Risk Group were more likely to have a high
perception of perception of personal risk of developing breast cancer (chi-square = 4.96, p <
.026) and higher intrusive thoughts about breast cancer (p <.024) than women in the
Comparison Group. Across Groups, we found that women with a high perception of risk and
more intrusive thoughts were less likely to perform BSE at the recommended monthly interval;
they either under- or over-performed BSE (chi-square 11.556 p <.003). This study confirms
previous research demonstrating higher levels of psychological distress among women at familial
risk for breast cancer and extends the research to demonstrate its potential impact on BSE among
a minority group who have an elevated risk of dying from breast cancer.
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Introduction.

Breast cancer is the second leading cause of cancer death in American women Estimates
suggest that more than 180,000vnew cases of breast cancer were diagnosed in 1997 and more than
43,000 women died of thz disease (1). In the Black community, breast cancer has had a
substantial impact. A consistent finding has been that, although Black women are diagnosed with
breast cancer slightly less often than White women, the five-year survival rate is significantly
lower for Black women (80% for White women versus only 64% for Black women) (2). For
both Black and White women having a family history of breast cancer is a risk factor for
developing the disease (3). Consequently, Black women with family histories of breast cancer
may face the combined threat of being at an increased risk of dying of breast cancer than women
in the general population and of being more likely to die from the disease than their White
counterparts.

The psychological consequences of having a family history of breast cancer, and its
impact on breast cancer screening has not been well-explored ih Black women. It is particularly
important to understand how having a family history of breast cancer may affect psychological
distress and surveillance behavior in these womén as they are at highest risk for developing the
disease themselves. In this paper we examine how having a family history of breast cancer relates

to psychological distress and breast self-examination among Black women.

Association between psychological/cognitive factors and family history

Similar to White women, the strongest predictor of a Black woman's lifetime risk of

developing breast cancer is having a family history of the disease (4). The greatest risk is to
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women with multiple affected close relatives, suggesting the presence of a mutation in one of the
primary breast cancer susceptibility genes (e.g., BRCA1, BRCA2), but even having a single first
degree relative with breast cancer can increase risk (5). Accumulating evidence suggests

that women with family h?stories of breast cancer overestimate their risk and may have high levels
of distress (e.g., 6-9). Kash et al. (1992) found that 27% of women with family histories of breast
cancer experience clinically signiﬁcaht psychological distress. High levels of distress among
women with first degree relatives with breast cancer were also reported by Lerman and colleagues
(1993), who found that 53% of these women experienced intrusive thoughts about breast cancer
(10). Two recent studies that have included concurrent assessments of a comparison group
drawn from the community have confirmed that perceived cancer risk and distress levels are
higher among women with family histories of breast cancer (8-9).

To date, psychological and cognitive factors in studies of women with family histories of
breast cancer has largely been based on samples of White women. Initial findings in samples of
Black women with family histories of breast cancer suggest that, like White women, they perceive
themselves to be at higher risk for developing the disease (11). In a study of 60 African-
American, low-income women with family histories of breast cancer, the majority (55%)
perceived themselves to be at risk for developing breast cancer and half reported being at least
somewhat concerned about their chances of developing breast cancer (12). Bowen also found
that Black women exhibited particularly high levels of perceived risk for breast cancer (13).

When Black women with family histories of breast cancer were compared to their White

counterparts, Hughes and colleagues (1996) found that Black women: 1) exhibited significantly
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greater concerns about their personal risk of breast cancer and worries about their affected
relative; and, 2) had higher cancer-specific distress (14).
Distresg and breast self-examination

Psychological dis":ress among women with family histories of breast cancer is not only
clinically significant in its own right, it may also have an impact on breast cancer screening
behaviors. Kash and colleagues (19.92) found that higher levels of cancer-specific distress among
women at familial risk to be related to poor compliance with clinical breast examinations, as well
as poor compliance with recommended montlﬂy breast self-examination (BSE) (6). Similarly,
Benedict and colleagues (1997) found a significant inverse relationship between fear of breast
cancer and frequency of breast self-examination among daughters of women diagnosed with
breast cancer (15).

BSE over-performance has also been linked to higher psychological distress. Lerman and
colleagues (1994) found that higher levels of psychological distress among women with family
histories of breast cancer was associated with both insufficient and excessive breast self-
~ examination behavior (> once a month) (7). A more recent investigation of predictors of BSE
over-performance among women at familial risk (16) found that African-American women were
over-represented in the group of women who over-performed BSE, and that over-performers
were more likely to frequently think about breast cancer. Similarly, Royak-Schaler et al., (1995)
found that perception of risk was related to breast cancer screening practices for African-
Ameﬁcan women under 50 years old; they were the most likely to have obtained a CBE and

mammogram (12).
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To our knowledge, the present study is the first to compare Black women with family
histories of breast cancer to those without family histories of breast cancer on perceived risk,
psychological distress and compliance with breast self-examination guidelines. The inclusion of a
comparison group withoi:ic breast cancer in first-degree relatives provides an important
benchmark against which to assess both cancer-specific and general distress as well as BSE
frequency. Most studies which have “found that psychological distress and intrusive thoughts
about breast cancer relate to inappropriate breast self-examination did not include a comparison
group making it impossible to examine family history related differences in distress and BSE.
Since the media has recently focused so much attention on breast cancer awareness it may be that
women without a family histories of breast cancer also experience distress and intrusive thoughts
about breast cancer which may be sufficient to impact on proper breast Self-examination. Based
on the literature reviewed above, we hypothesized that Black women with family histories of
breast cancer would score higher on measures of distress than Black women without family
histories of breast cancer and that psychological distress would predict poor compliance with
recommended breast self-examination guidelines.

Method

Participants

Black women with (Risk Group, N=23) and without (Comparison Group, N=32) family
histories of breast cancer were recruited for the present study. Women in the Risk Group had at
least one first-degree relative with breast cancer. Women in the Comparison Group had no first-

degree relatives with breast cancer. Women were excluded if they: 1) were unable to speak or
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read English; 2) were less than 25 years old; 3) were unable to give meaningful informed consent;
4) had a history of neoplasm of an abnormal pathologic report; 5) were pregnant; 6) had evidence
of abnormal results on their most recent mammogram.

Setting

All participants were recruited from an inner-city cancer screenirig center in New York
City -- (The Breast Examination Center of Harlem; BECH, a community program of Memorial
Sloan-Kettering Cancer Center). The BECH provides advanced, comprehensive diagnostic
cervical and breast screening services to women of the Harlem community. All services (e.g.,
mammogram, pap smear, clinical breast exam) are provided at no out-of-pocket expense to the
client. Women who attend the BECH are instructed in how to perform BSE and receive routine
clinical breast exams at every screening visit.
Procedures

In person contact was made with the women at the breast clinic and the study was
described. All data for this study were collected as part of a larger investigation of
psychobiological factors associated with having a family history of breast cancer. Interested
women were then scheduled to meet with study personnel at least one month after the initial
contact, because we have previously documented high levels of acute distress on the day of
mammography screening (8). At their scheduled appointment, participants were asked to read
and sign the consent forms and were given standardized measures that included cognitive and
psychological variables. Each woman took approximately 60-minutes to complete the

questionnaires. As a consideration to participants, additional questionnaires that assessed breast



Psychological distress and BSE, Guevarra 8

cancer screening behaviors and demographic data were given to participants to complete at home
and return in a pre-paid mailer the next day (see Measures below). All participants were offered
$20 plus the cost of public transportation to and from the study site.

Measures .

Demographic and medical questionnaire. A standard questionnaire was used to obtain
information on age, race/ethnicity, eciucation, marital status, employment, smoking, height,
weight, and other health-related variables (9). Histories of cancer in the family were obtained
using a self-report form (9,17).

General distress

Brief Symptom Inventory (BSI) (18). The BSI, a validated and highly reliable brief form

of the classic SCL-90 (Symptom Checklist-90 revised), was used to provide an assessment of
general distress over the past three weeks. The BSI has ninev symptom dimensions and three
global indices of stress symptomatology. To reduce the likelihood of type I error, only the
General Severity Index (GSI) was analyzed for the current study. Because preliminary analyses
indicated that scores on this index were not normally distributed, results were dichotomized
(median split, .396) and subsequently analyzed with a non-parametric test (X?).

Cancer-specific distress

Impact of Events Scale (IES) (19). The IES is a 15-item self-report inventory that

assesses intrusive thoughts and avoidance. The scale items are anchored to a specific stressor (in
this case, the threat of breast cancer) and yield subscores for intrusive and avoidance experience.

This measure was chosen because it assesses symptoms reflective of current distress (19), and
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because in studies of predominantly White samples it has revealed differences in cancer-specific
distress between women with and without family histories of breast cancer (e.g., 8-9). The
measure has also been used with Black women with family histories of breast cancer (14).
Subjects were asked to r;te how frequently each thought or behavior occurred during the past
three weeks. Of particular interest in the present study was the intrusive thoughts subscale, as
Lerman et al., (1993) have previouslgl reported that women with family histories of breast cancer
score especially high on this measure. Scores were not normally distributed and were

dichotomized at the median (median split .396, T-score=54).

Perception of breast cancer risk

Perceived risk for cancer. Perceived risk for cancer was assessed by asking subjects to

rate their perceived likelihood of developing breast cancer in their lifetime from 0% (not at all
likely) to 100% (extremely likely) (8). Because preliminary analyses indicated that the data on
this measure were not normally distributed, with approximately half the participants indicating
that they were at 50% or greater risk, results were dichotomized (less than <50% lifetime risk and
50% or more lifetime risk).
Breast self-examination behavior

Assessment of breast self-examination. Participants were asked to respond to the
following question: How often do you perform breast self-examination? on a seven-item measure
ranging from 1- more than once a month to 7 - never. For statistical purposes, the scale was
broken down into three sections 1) more than once a month (over-performers); 2) once a month

(appropriate performers); and, 3) less than once a month - (under-performers). Accuracy of self-
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reported breast screening has been validated among sociodemographically low-income, minority
. and diverse women (20-21).
Results

Demographic vaf::ables for the Risk and Comparison Groups are shown in Table 1. No
significant differences between the groups were found. Consistent with their family histories of
breast cancer, the Risk Group had a éigmﬁcantly (t=3.14, p_<.004) higher objective risk of breast
cancer than the Comparison Group, as determined by the Claus model (3) (see Table 2).

As shown in Table 2, women in the Risk Group were more likely to report high perceived
risk than women in the Comparison Group (chi-square = 4.96, p <.026). The Risk Group was
also significantly more likely to report intrusive thoughts about breast cancer than the Comparison
Group (p <.024). These results support that, like predominantly White samples, Black women
with family histories of breast cancer are more likely to have intrusive thoughts about breast
cancer than Black women without family histories of breast cancer. General distress (GSI) did
not differ between the groups.

The Risk and Comparison Groups did not significantly differ in frequency of breast self-
examination. As shown in Table 2, only about 20% of the women adhered to recommended
guidelines. Therefore, we examined if perceived risk and psychological distress predicted BSE
frequency across both groups of women.

Although there was no significant main effect for perception of risk or intrusive thoughts
on BSE frequency, there was a significant interaction between these two variables (see Table 3).

In further analyses to explore the source of the interaction (see Table 4), we found that Black
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women with high perception of risk and more intrusive thoughts were less likely to perform BSE
according to American Canéer Society guidelines. Having a high perception of risk and high
intrusive thoughts predicted both BSE under- and over-performance (chi-square 11.556 p <.003).
Among women with iovj perception of risk and no intrusive thoughts, no significant differences
were found (chi-square 3.31 p <.191).

" Discussion

This study sought to contribute to the literature in several ways. First, we exgmined the
psychological impact of having a family history of breast cancer in a sample of African-American
women through the inclusion of a comparison group without family histories of breast cancer
recruited from the community. To our knowledge, this study is the first to utilize a comparison
group in a solely Black sample to examine perceived risk, psychological distress and their
relationship to breast self-examiniation behavior.

Second, we conducted concurrent assessments using standardized measures of cancer-
specific distress, (IES), and general distress (GSI). Third, we recruited women from a facility that
offers free breast and cervical cancer screening and provides written, video-taped and hands-on
instruction in appropriate breast-self examination. In so doing, we sampled from a population that
presumably knows how and when to perform BSE.

We found that Black women with family histories of breast cancer (Risk Group) were
significantly more likely to have high perceptions of their breast cancer risk and higher levels of
intrusive thoughts about breast cancer than those without a FDR with breast cancer. Unlike some

previous studies with predominantly White participants (6,8), we did not find that having a family
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history of breast cancer by itself was associated with greater general psychological distress.

The finding that the Risk Group had a higher perception of personal risk is consistent with
previous findings (22-24), but we did not find that having a family history was associated with
adherence to BSE screerﬁ;lg guidelines. Our findings would seem to be at odds with those of
Nemcek (1989) who reported that the experience of having a close family member or friend battle
breast cancer encouraged BSE frequ;ancy among Black women. In that study, Black women who
were “directly-exposed” to someone with breast cancer were significantly more likely to perform
BSE than Black women who were not exposed to the disease (25). One might imagine that
having a first-degree relative with breast cancer (as our Risk Group) “directly-exposes” a woman
to breast cancer, but we did not directly assess such interactions in this study. Our findings are
consistent with those of Alagna et al. (1987) in a study which compared women at high familial
risk of breast cancer (five or more relatives with breast cancer), to women at low risk for breast
cancer (no breast cancer in immediéte family members) and found that high risk women were
more knowledgeable about BSE, but did not significantly differ from the low risk group on BSE
frequency (26). In that study, participants’ race were not reported.

Our results should also be compared to those in the literature regarding the importance of
perception of risk and intrusive thoughts on BSE frequency. Interestingly, in the present study it
was the interaction of intrusive thoughts and perception of risk that predicted BSE across the
Risk and Comparison Groups. We found that women with high perceptions of risk and high
intrusive thoughts were less likely to adhere to BSE guidelines. They either under- or over-

performed BSE. This finding is consistent with a study by Lerman et al. (1994) which found that
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a subset of younger women with family histories of breast cancer were practicing BSE
excessively, and this was related to intrusive thoughts about developing breast cancer. Levels of
generalized psychological distress were highest among women who never practiced BSE or
pfabticed less than once I;er month (7)

In light of cultural, social and economic differences between Black and White women, it
will be important in future studies to -examine such factors as contributors to the relationship
between family history, psychological distress, perceived risk and BSE frequency. For example, it
may be that having a family history of breast cancer psychologically impacts Black women
differently than White women. Hughes et al (1996), found that Black women with a family
history of breast cancer were significantly less likely than White women to report heightened
perception of personal risk after their relative was diagnosed with breast cancer (61% versus
82%,; p <.001). The Black women in that study also differed significantly from the White women
in BSE fréquency; the Black women were more likely to perform BSE excessively. It may be that
Black women in general over-perform BSE. In our study, with an entirely Black sample, we
found a high incidence of excessive BSE (43% of the Risk Group and 38% of the Comparison
Group).

The importance of appropriate, monthly BSE should not be minimized for several reasons.
First, BSE is a no-cost health behavior that may empower and motivate women to perform other
cancer screening behaviors. For example, a recent study found that Black women who were
under-screened or unscreened for mammography were twice as likely to be those who performed

BSE infrequently or not at all (27). In another study, performing regular BSE was associated
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with higher rates of mammography screening (28). And still a third study (29) found an
association between monthly BSE and recency of Pap test. Second, Black women present with
later-stage breast disease than White women (30). This finding is likely to be related to a host of
variables including cultur:ﬂ and social barriers (30), but the major factor is though to be the lower
socioeconomic status of Black women as a whole which makes access and quality care less
available (31). |

Third, there is evidence that performing certain components of BSE (visual examination
of the breasts, palpation with finger pads, and examined breasts with three middle fingers) reduced
the risk of dying from breast cancer (32). Although mammogram is the most frequent method of
breast cancer discovery, BSE has been found to run a close second (33). Finally, according to
Epstein, et al. (1997) over performance of BSE may increase the likelihood false-findings, with
attendant high anxiefy and reduced adherence to appropriate BSE.

Understanding BSE frequency among Black women may help explain why Blacks, who
are less likely to develop breast cancer, have a lower five-year survival rate than Whites once
diagnosed (34). Later stages at diagnosis and delay in seeking treatment once symptoms are
present (35-36) appear to explain Black/White mortality differences. Low-income and minority
women have been found to delay seeking treatment out of fear, marginal access to medical care,
and procrastination (37). As it has been reported that women are more likely to seek help for
potential breast cancer if they are BSE performers and users of mammograms (38) and because
there is evidence which suggests that regular and proper BSE may reduce breast cancer mortality

by 18% (39), it is important that Black women, particularly those with a family history of breast
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cancer, utilize every defense available to them against breast cancer, including BSE. The present
study is another step in understanding possible psychological barriers to compliance with BSE

guidelines among Black women.

-
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Table 1. Subject characteristics by Group

Groups
.~ Family History Comparison
Group Group
Mean Age (SD) 45.29(9.01) 4471 (10.22)
Education (H.S. graduate) 90% 84%
Income (>$20,000) 56% 46%
Currently married 30% 29%

No significant group differences were found



Table 2. Comparison of family history groups on psychological and behavioral measures

Groups
Family History Comparison
S Group Group

Objective lifetime risk (Claus model) ) 17% 11%
Perception of risk
50% or more lifetime risk 74% 43%
Less than 50% lifetime risk 26% 57%
Intrusive thoughts (sub-scale of IES)
IES>1 65% 35%
IES=0 35% 65%
General distress (GSI)
Above GSI median® 52% 48%
Below GSI median® 43% 47%
Breast self-examination

More than once a month 43% 38%

Once a month® 22% 25%

Less than once a month 35% 38%

*Median split .396 T-score =34
*The American Cancer Society recommends that women over 20 should perform BSE once a month



Table 3. Interaction of perceived of risk and intrusive thoughts to predict BSE frequency

DF Chi-sqare Prob *
Perception of risk 2 4.61 .099
Intrusive thoughts ' 2 2.11 .348
Perception of risk x intrusive thoughts 2 7.01 .030

*Logistic regression analysis



Table 4. Intrusive thoughts (IES) about breast cancer predicted frequency of BSE among women who

perceived themselves at high risk

Breast self-examination

Less than once
Perceived Risk a month

Once a month

More than
a month

50% or more lifetime risk

IES>1 83%
IES=0 17%

3%
90%

71% Chi-square 11.56
29% p <.003

Less than 50% lifetime risk
IES>1 23%
IES=0 77%

67%
33%

57% Chi-square 3.31
43%  p<.191
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Abstract
Although breast self-examination (BSE) is a strongly recommended method of early breast cancer
detection, a majority of women do not comply with the established performance guidelines of
monthly BSE. Studies’ hgye identified a number of sociodemographic and health belief variables
that relate to BSE frequency, but few have examined the impact of psychological distress. t may
be particularly important to examine the role of distress in the recently identified phenomenon of
BSE over-performance (>1/month). The present study aimed to assess the impact of
psychological distress and health beliefs on BSE under-performance and over-performance. One
hundred thirty-five healthy women with and without family histories of breast cancer completed
sociodemographic, health belief, psychological distress, and BSE frequency questionnaire;.
Consistent with previous findings, over a third of the women under-performed BSE and ov;ar a
quarter of the women over-performed BSE. The central finding of the study was that BSE undet-
performance and over-performance had two distinct sets of predictors: Health beliefs, specifically
barriers against BSE and confidence in BSE performance, were related to BSE under-
performance, while psychological distress, particularly cancer-specific intrusive thoughts, was
related to BSE over-performance. These findings are important in that they underscore the
importance of cancer-specific intrusive thoughts in women who over-perform BSE and poor
health beliefs in women who under-perform BSE, factors that can be potentially critical in the
successful development of specific interventions and educational programs aimed at increasing
compliance with recommended BSE screening frequency.

Keywords: Psychological Distress, Health Beliefs, Breast Self-Examination, Detection
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Psychological Distress, Health Beliefs, and Frequency of Breast Self-Examination

Breast cancer is currently one of the most frequent causes of mortality among women in
the United States (1). The disease is chronic and often debilitating, taking its toll on both the
patient and her family mimbers. Although curative treatment for breast cancer is increasingly
successful, early detection and subsequent early intervention are critical in reducing mortality rates
among women (1,2). Of the three commonly employed methods of early breast cancer
surveillance (clinical breast examination, mammography, and breast self-examination), only breast
self-examination (BSE) entails that the individual independently perform a surveillance behavior
on a monthly basis. The other forms of surveillance occur at most annually or biannually, and are
performed by a health care professional. BSE is an inexpensive and convenient method of breast
cancer surveillance, may often be the only screening method available for women without access
to professional health care services, and may be more useful than mammography in detecting
lumps in younger women with thicker breast tissue (1). Although its efficacy in reducing
mortality has been challenged by some (3), BSE is reasonably successful in early detection of
breast tumors according to a number of studies (4) and is strongly recommended by the American
Cancer Society (1) for all women over age 20. Nevertheless, research continues to indicate that
the majority of women in the U.S. do not perform BSE as often as the recommended monthly
interval (5).

Of recent interest has been the identification of a substantial subset of individuals who
actually over-perform BSE [i.e., >1/month] (6). Over-performance of BSE is not only time

consuming, but may also limit its utility as a screening tool because of the possibility of decreased
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sensitivity to gradual changes, in conjunction with the potential fqr a less thorough performance
of each examination as the number of examinations increase (7). Indeed, in the seminal paper
recommending regular BSE, Haagensen (8) suggested that BSE over-performance may be
counterproductive, and tgat BSE performance at the same stage in the menstrual cycle each
month is optimal in becoming accustomed to the feel of breast tissue.

A number of recent studies have aimed to identify sociodemographic factors that may
predict frequency of women’s BSE performance, in the hopes of providing means for better
targeting individual and community-wide intervention and education efforts. For example, some
studies have suggested that African American women are more likely to under-perform BSE than
Caucasian women (9), while one recent large-scale study concluded that African American
women were more likely to over-perform BSE (10). Similarly, there is mixed support for the
impact of having a first degree relative with breast cancer on women’s BSE frequency (10-12).
Because African-American women and women at familial risk for breast cancer have higher |
mortality rates from breast cancer (1), identifying predictors of BSE frequency in these women is
 particularly important. Other variables reported to be associated with BSE under-performance
include age, education and marital status (13,14). However, studies to date have largely
examined sociodemographic correlates of BSE under-performance with little attention given to
the correlates of BSE over-performance [see (10) and (15) as exceptions].

In addition to studying the impact of sociodemographic variables on BSE frequency,
recent investigations have explored variables derived from Rosenstock's (16) Health Belief Model.

The Health Belief Model and recent modifications (17-19) theorize that five factors relate to the
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performance of a surveillance behavior: perceived seriousness of the disease, perceived
susceptibility to the disease, perceived benefits of engaging in the surveillance behavior (early
detection, decreased mortality, etc.), perceived barriers to engaging in the behavior (time
consuming, embarrassingé_.etc.), and confidence in correétly performing the surveillance behavior
to maximize its utility.

Numerous studies of Health Belief variables have found that greater perceived barriers to
BSE predicted under-performance (5,18,20-22); fewer perceived benefits have been more
equivocally related to BSE under-performance. Lower confidence in one’s ability to perform
BSE predicted under-performance in a number of studies (5, 13,21,23 -26). Lower perceived
susceptibility also predicted BSE under-performance in several studies (5,11,18,21,22,27).
Finally, lower perceived seriousness predicted BSE under-performance in two studies (18,21).
To our knowledge, no previous studies have examined the possible roles of Health Belief
variables in predicting BSE over-performance.

Although studies based on the Health Belief Model have sometimes assessed certain types
of psychological distress related to screening behaviors (such as fear of finding a lump--an Health
Belief Barrier), formal assessments of general and cancer-specific distress and their relationships
to BSE frequency are rare in the literature. One study found that general psychological distress
measured by the Brief Symptom Inventory [BSI] (28) correlated negatively with BSE frequency
(15). Other studies have found that cancer-specific distress, such as intrusive thoughts about
breast cancer, correlated positively with BSE frequency (27,29), but BSE over-performance was

not examined. Epstein and colleagues ( 10) found that high levels of cancer-specific distress
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correlated with BSE over-performance. Lerman and colleagues (15), the first to concurrently
assess both BSE over-performance and under-performance, found that psychological distress
measured by a global score on the BSI related to BSE under-performance, and that cancer-
specific distress related tg,.B SE over-performance in women with family histories of breast cancer.
The literature thus remains equivocal in terms of the role of psychological distress in predicting
BSE frequency, especially BSE over:perfonhance, and replication remains scarce. Additionally,
the predictive value of psychological distress beyond what can be attributed to classic Health
Belief variables has yet to be examined.

To our knowledge, the study reported here is the first to examine psychological distress,
as well as health beliefs, family history, and sociodemographic variables as possible predictors of
BSE under-performance and over-performance. These factors were assessed contemporaneously
to facilitate analysis of the unique contributions of psychological distress to the prediction of BSE
frequency, allowing a more encompassing picture of the factors associated with women’s
compliance to the recommended guideline of monthly BSE. Ih light of recent findings that
women with family histories of breast cancer and African American women may be less likely to
comply with recommended guidelines for monthly BSE, we targeted recruitment to ensure
representation of these groups in the study. We hypothesized that psychological distress, health
beliefs, breast cancer risk factors, and sociodemographic variables would predict BSE frequency
when considered separately. To provide a critical test of the impact of psychological distress
above and beyond other predictors, we examined the possibility that psychological distress would

predict BSE frequency even after accounting for factors in the Health Belief Model. Based on the
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reports by Epstein et al. (10) and Lerman et al. (15), we hypothesized that high cancer-specific
distress would predict BSE over-performance, and that African American women would be over-
represented in the subset of women who over-performed BSE.
Method

Subjects

One hundred thirty-five women with (n=51) and without (n=84) first degree relatives with
breast cancer participated in the study. Subjects were screening participants (n=80), staff
members (n=8) and volunteers (n=47) from breast cancer screening clinics in the greater New
York City area and were participating in this study as part of a larger project assessing the
psychobiological effects of stress. Screening participants, staff members, and volunteers did not
differ in demographics, health beliefs, distress, or BSE frequency (p>.20). Because we aimed to
oversample African American women and women with family histories of breast cancer,
recruitment advertisements encouraged these women to participate. All women were healthy by
self-report and had shown no evidence of cancer at the time of the assessment. Women taking
any medications or suffering from chronic illness were excluded from the study. Over a third of
the sample had family histories of breast cancer; two thirds were minority participants; about half
had completed college; a third were currently married (see Table 1).
Measures

Subjects completed questionnaires assessing demographics and family history of cancer.
They also reported possible risk factors for breast cancer, including age at menarche, age at first

live birth, and number of children (30). In addition, subjects completed health belief questionnaire
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items adapted from Champion (18). Perceived seriousness was assessed by having subjects rate
“how serious of a disease do you think breast cancer is” on a scale from 0 (“not serious at all”) to
100 (“as serious as can be”). Perceived susceptibility was assessed by having subjects rate “how
likely do you think you are to develop breast cancer in their lifetime” on a scale of 0 (“not at all
likely”) to 100 (“extremely likely”). They also rated the degree to which they agreed with the
benefits of BSE performance (“helps. detect breast cancer early,” “may relieve anxiety,” etc.) and

27 <<

the barriers to BSE performanc;e (“embarrassing,” “time consuming,” etc.) on a Likert-type scale
of 1 (strongly disagree) to 5 (strongly agree), based on benefits and barriers reported in a number
of recent studies (31,32). Subjects also reported on a Likert-type scale of 1 to 5 how confident
they were in their ability to adequately perform BSE.

General psychological distress over the past month was measured using the Brief
Symptom Inventory [BSI] (28). As an additional measure of distress, mood disturbance on the
day of assessment was mgasured using the short version of the Profile of Mood States [POMS-
SV] (33) To simplify analyses, only total scores on the BSI and POMS-SV were used. Cancer-
specific distress was measured using the Impact of Events Scale [IES] (34), which is comprised of
two subscales: intrusive thoughts and avoidance. “Breast Cancer” served as the “event” on the
IES. Finally, as additional measures of “cancer-screening-specific” distress, subjects rated the
degree to which they experienced distress when thinking about BSE and when performing BSE.

They were instructed to mark a 100 mm line anchored by "Not at All Upset" on the left to "As

Upset as I Could Be" on the right. To minimize retrospective bias, these items were only
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completed by subjects who performed (n=92) or thought about performing (n=96) BSE within the
previous three weeks.

To assess compliance w_ith the recommended guideline of monthly BSE (1), we asked
subjects to indicate how vvf;requently they performed BSE over the past 12 months, according to
the following categories: never, once per year, once every six months, once every two months,
once per month, or more often than once per month. Consistent with recent studies (29,35), we
categorized appropriate performance as once per month or once per 2 months (to allow for
regular BSE performers who may occasionally miss some performances), BSE under-performance
as less often than every other month, and BSE over-performance as more often than monthly |
(15).

Procedures

Subjects provided informed consent prior to participation. Questipnnaires were completed
in the presence of an investigator who was available to clarify any items, though they were
permitted to complete the demographic portion of the questionnaire at home and return it in a
prepaid mailer. Subjects were offered $20 plus the cost of public transportation to and from the
study visit.

Data Analysis

Following the methodology of Lerman et al. (15), our primary approach was to compare
subgroups of women who: a) under-performed b) over-performed or ¢) met performance
guidelines for monthly BSE. Preliminary analyses evaluated each continuous predictor variable

for normality, and variables which failed to meet criteria (seriousness, susceptibility, confidence,
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and distress variables) were dichotomized. In line with methodology of previous studies (15),
perceived seriousness (Med.=100; M=92.7, SD=15.2) and susceptibility_(Med.=50; M=38.6,
SD=30.0) were dichotomized at the median. As indicated, half of the women perceived breast
cancer as “extremely serigus,” and half of the women rated their susceptibility to developing
breast cancer in their lifetimes as “50” or greater. .To facilitate chi-square and polychotomous
logistic regression analyses, we generated a dichotomous “confident/not confident” variable from
the original BSE confidence item. BSI Global Severity Index (Med.=0.32; M=0.44, SD=0.43),
POMS (Med.=24, M=30.8, SD=23.1), IES Intrusive thoughts (Med.=2; M=4.1, SD=6.5), IES
Avoidance (Med.=2, M=5.7, SD=8.8), Distress Thinking of BSE (Med.=5, M=14.3, SD=23.0),
and Distress Performing BSE scores (Med.=5, M=16.5, SD=23.6) were all dichotomized at the
median, as well. The distress variables were all positively skewed, with many subjects reporting
no distress. Univariate analyses on categorical and dichotomous variables were conducted using
thé chi-square statistic. Continuous variables (current age, age at menarche, age at first live birth,
number of children, perceived benefits and perceived barriers) were analyzed using the one-way
ANOVA technique with Duncan's (36) pairwise comparison test. Unique contributions of the
psychological variables were assessed with a polychotomous hierarchical multiple logistic
regression analysis [used when the dependent variable has more than two levels, as in the present
study assessing under-, appropriate- and over-performance of BSE] (37). All statistical tests were

two-tailed.
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Results

Findings indicated that 36% (n=49) of the women met recommended guidelines for
monthly BSE, while almost an equal number of women under-performed BSE (36%, n=48), and
28% (n=38) of the women over-performed BSE. Univariate analyses of the relationships between
BSE frequency and demographics, health beliefs, and psychological distress are presented below.
Demographics

As indicated in Table 2, when considered individually, age, level of education, and
ethnicﬁy were related to BSE frequency. The mean age of Under-Performers (38.9, SD=9.3) did
not differ from that of Appropriate-Performers (42.2 years, SD= 11.3), but did differ (p<.05)
from that of Over-Performers (44.2 years, SD=8.9). Additionally, significantly more Under-
Performers and Appropriate-Performers completed college than did Over-Performers (p<.05).
Consistent with earlier research, significantly more Over-Performers were African American than
Appropriate- Performers (p<.10) and Under-Performers (p<.05) . A trend suggested that Under-
Performers were more likely to have incomes of above $40,000 than Appropriate Performers

- (p<.10). Marital status was not related to BSE frequency in this sample. Having a family history

of breast cancer in one or more first degree relatives, having an objective lifetime risk greater than
the base rate [Claus model (38)], and having other objective risk factors for breast cancer were
also not related to BSE frequency. These findings are consistent with a number of recent studies

failing to support the hypothesis of risk-related differences in BSE behavior (12).
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Health Beliefs

As indicated in Table 3, perceived seriousness, perceived barriers, and confidence in BSE
performance were related to BSE frequency. Under-Performers were less likely to perceive
breast cancer as being ex}remely serious than Appropriate-Performers (p<.10) and Over-
Performers (p<.05). Under-Performers were also less likely to report being confident in BSE
performance, and scored higher on the Perceived Barriers scale than Appropriate-Performers and
Over-Performers (p<.05). Over-Performers did not differ from Appropriate-Performers on any of
the health belief variables. Interestingly, perceived risk and perceived benefits were not related to
BSE frequency.

Psychological variables

As indicated in Table 4, breast cancer-specific intrusive thoughts and avoidance were
related to BSE over-performance. Seventy six percent of Over-Performers had high intrusive
thoughts of breast cancer, significantly more than either Appropriate Performers or Under-
Performers. Similarly, 76% of Over-Performers had high avoidance, significantly more than
Aépropriate—Performers or Under-Performers. Distress during BSE showed a trend toward
relating to BSE over-performance: 53% of Over-Performers reported high levels of emotional
upset during BSE compared to 34% of Appropriate-Performers and only 25% of Under-
Performers. General distress (BSI Global Severity Index) and acute mood disturbance (POMS-

SV) were not related to BSE frequency.
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Hierarchical Model

To determine the unique contributions of the psychological variables to BSE frequency, a
polychotomous hierarchical multiple logistic regression was performed, using BSE frequency as
the outcome variable. OEr strategy was to enter demographic variables first, then Health Belief
| variables to identify the contribution of Health Belief factors after accounting for demographics,
and finally, to enter psychological variables, to identify their unique contribution to BSE behavior
after accounting for both demographics and health beliefs (Table 5). Variables that reached a
significance level (p<.10) in the univariate analysis were entered into the regression. When
demographic variables (age, education, income, and ethnicity) were entered in the first block,
education significantly predicted BSE; X*>=8.0, p<.005. Health belief variables that were
significant in the univariate analyses (seriousness, barriers, confidence) were entered in the second
block. Results indicated that barriers and confidence were significantly related to BSE even after
accounting for education, X* change=17.2, p<.005. In the final block, the significant
psychological variables (intrusive thoughts, avoidance, and emotional upset when performing
BSE) were entered. Results indicated that the intrusive breast cancer thoughts and emotional
upset during BSE continued to be significantly related to BSE frequency even after accounting for
the demographic and health belief variables, X* change=13.9, p<.005.

Discussion

The present study examined the impact of sociodemographics, health beliefs, and

psychological distress on adherence to BSE at the recommended monthly interval. To our

knowledge, this is the first study to assess the unique contribution of psychological distress as a
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predictor of BSE frequency over and above contributions from other variables. In addition, this is
the first study to contemporaneously examine these variables’ impact on both BSE under-
performance and over-peﬁommce. Findings indicated that BSE under-performance was related
to higher income, higher perceived barriers, lower confidence in performing BSE, and marginally
related to lower perceived seriousness. On the other hand, BSE over-performance was related to
not completing college, higher cancer-specific distress, higher distress during BSE, and marginally
related to African American ethnicity. Hierarchical models suggested that education, barriers,
confidence, and cancer-specific distress were the contributors to variance in BSE frequency, and
that cancer-specific distress was related to BSE even after accounting for the contributions of the
other vériables. This is consistent with the finding that distresé was related to over-performance,
while the Health Belief variables were related to under-performance.

In agreement with previous research, the present set of findings suggests that the Health
Belief Model is important in predicting BSE, but not all of its components have predictive power,
and not all of the variance in BSE is accounted for by the model. Interestingly, the Health Belief
variables only predicted BSE under-performance in this sample, suggesting that health beliefs do
not account for the phenomenon of BSE over.-performance. Cancer-specific psychological
distress, on the other hand, did relate to BSE over-performance in our sample.

Our finding that twenty eight percent of women performed BSE more often than monthly
is consistent with Lerman et al. (15) who found that 15-36% of their samples of women with
family histories of breast cancer were Over-Performers. Indeed, Epstein et al. (10) reported that

8% of women performed BSE daily. Future studies investigating BSE frequency within the
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subset of over-performing women may be useful in determining whether or not women who
perform BSE daily differ from those who over-perform less markedly.

The present finding that' women who over-perform BSE differ from women who
appropriately-perform BSE also suggests that future studies should not combine these two groups
and simply compare them to women who under-perform BSE. For example, in the present study,
if we were to have compared the Under-Performers to the combined group of Appropriate-
Performers and Over-Performers, we might have erroneously concluded that women who under-
performed BSE were characterized by lower levels of cancer-specific intrusive thoughts, when in
reality, thé percentage of Under-Performers and Appropriate-Performers who exhibited intrusive
thoughts were almost identical (Table 4). Hence, examining Over-Performers separately from
Appropriate-Performers not only yields valuable information about BSE over-performance, but
also allows for more accurate conclusions about characteristics of women who under-perform
BSE.

Although studies have not yet been conducted to formally establish negative consequences
of BSE over-performance, a number of such consequences are potentially important (10). First, it
is not unreasonable that performing BSE too often may render a woman less sensitive to the
gradual changes characteristic of tumor development, thus decreasing the likelihood of detection.
Additionally, women who over-perform BSE may perform each exam in a more cursory fashion,
decreasing the likelihood of detection (7). Alternatively, as sugggsted by Epstein et al. (10), BSE
over-performance may lead to an increased number of “false-alarm” detections, which may

ultimately result in a lack of confidence in detecting or reporting lumps in the future. Finally, pre-
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menopausal women who perform BSE several times a month during which breast tissue can
undergo palpable, menses-related changes may experience difficulty differentiating between so-
called “normal” changes and abnormal changes in breast tissue (8). Thus, it is possible that BSE
over-performance may lef,d to an increase in “false-negative” detections or an increase in “false-
alarm” detections. Both false-alarm and false-negative detections can be potentially dangerous
errors in the early detection of breast cancer (1). Future research should examine these possible
negative implications of BSE over-performance.

In this sample, women with family histories of breast cancer were no more likely to
perform BSE at the recommended monthly interval. It should be noted that in the present study,
women were recruited from breast cancer screening clinics and medical center staff. Such women
are likely to be aware of the need for breast cancer screening, yet, surprisingly, many of them
were noncompliant to BSE at the recommended monthly interval. The possibility, thus, exists
that noncompliance may be even greater in the general population. Because women with family
histories are at greater risk to develop breast cancer, research and intervention efforts should
focus on increasing compliance to screening guidelines in this population. The present findings
suggest that such efforts might most profitably be focused on removing perceived barriers,
increasing BSE confidence, and alleviating cancer-specific distress.

It must be emphasized that the present findings are correlational, and, thus, cannot
formally demonstrate that the relationship between cancer-specific distress and BSE over-
performance is causal in nature. It is also possible that BSE over-performance generates the

cancer-specific distress observed in this sample. A third possibility is that BSE is both distressing
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in itself and maintained by women’s distress about their risk. A vicious cycle may develop in
which BSE performance causes cancer-specific distress, which in turn stimulates additional
examinations, and so forth. Indeed, since the inception of BSE as a screening method, clinicians
have been wary of the “c‘f}ncerphobia” that may be related to over-performance (8).

In sum, the present study is consistent with an emerging body of evidence suggesting that
BSE over-performance may be a prevalent problem. Our study indicated that BSE over-
performance has fundamentally different predictors than BSE under-performance. These findings
suggest that Over-Performers comprise a distinct group of women and should not be simply
combined with Appropriate-Performers in comparison to Under-Performers, as has been done in
previous studies. Such oversimplification may lead to misleading and erroneous conclusions
about predictors of under-performance as well as failure to characterize the potentially uniqué

profile of women who over-perform BSE.
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Table 1.
Subject Characteristics: Demographics and Risk Factors

Mean Age in Years 41.6 (SD=10.1)
Education (Y%completed college) 53%
Income (% earning‘ibove $40,000.00) v 39%
Marital Status (% married) 33%
Ethnicity (% Caucasian). . 30%
Familial Risk (% with a FH of breast cancer) 38%
Objective Risk (% with Claus Score >11) 30%

Mean Age at Menarche 12.4 (SD=1.9)

Mean Age at First Live B‘irth 23.4 (SD=5.6)

Mean Number of Children 2.7 (SD=1.7)
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Table 2.
Bivariate Associations Between Subject Characteristics and BSE Frequency
Under- Appropriate Over-
Variable Performance Performance Performance
(n=48) (n=49) (n=38)
Mean Age in Yedrs 38.9°(SD=9.3) 42.2 (SD=11.3) 44.2° (SD=8.9)
Education 65%:* - 57%" 32%*
(% completed College)
Income 50%° 30%° 35%
(% above $40,000.00)
Ethnicity 44%? 55%° 74%>°
(% African American)
Family History 38% 31% 47%
(% with a FH of breast cancer)
Objective Risk 31% 26% 32%
(% with Claus score >11)
Mean Age at Menarche 12.2 (SD=1.9) 12.5 (SD=1.9) 12.6 (SD=1.8)
Mean Age at First Live Birth 24.4 (SD=5.1) 23.0 (SD=5.8) 22.7 (SD=5.9)
Mean Number of Children 3.0 (SD=2.0) 2.2 (SD=1.6) 2.8 (SD=1.2)

**Values in each row with matching superscripts differ significantly at p<.05
“Values in each row with matching superscripts differ significantly at p<.10
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Table 3.
Bivariate Associations Between Health Belief Variables and BSE Frequency
Under- Appropriate Over-
Variable Performance Performance Performance
(n=48) . (n=49) (n=38)
Perceived Seriousness 56%* 73%° 79%?
(% above median)
Perceived Risk 44% 57% 57%
(% above median)
Mean Perceived Benefits 3.9 (SD=0.6) 4.1 (SD=0.8) 4.0 (SD=0.8)
Mean Perceived Barriers 1.9%° (SD=0.7) 1.4* (SD=0.6) 1.4° (SD=0.5)
BSE Confidence 33%*° 59%* 57%°

(% reporting confidence)

**Values in each row with matching superscripts differ significantly at p<.05
“Values in each row with matching superscripts differ significantly at p<.10
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Table 4.
Bivariate Associations Between Psychologic Distress and BSE Frequency
Under- Appropriate Over-
Variable Performance Performance Performance
(n=48) (n=49) (n=38)
BSI Global Severity Index (GSI) 50% 52% 60%
(% scoring above median) ,
POMS Acute Mood Disturbance 37% 49% 50%
(% above median) '
Intrusive Breast Cancer Thoughts 42%* 46%° 76%*°
(% above median)
Avoidance 44%* 44%° 76%*°
(% above median)
Emotional Upset During BSE** 25%° 34%° 53%%4
(% above median)
52% 39% 51%

Emotional Upset Thinking of BSE
(% above median)

**Values in each row with matching superscripts differ significantly at p<.05
“Values in each row with matching superscripts differ significantly at p<.10
**only includes subjects who performed BSE in the past three weeks
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Table 5.
Hierarchical Logistic Regression Predicting Breast-Self Examination Frequency
Significant Variables Chi-Square Univariate Odds
) Ratio (95% C.1.)
Step 1--Demographics';' 7.7 Over vs. Appropriate
Education 0.36** (0.15, 0.89)
Step 2--Health Belief Model 17.2 Under vs. Appropriate
Perceived Barriers 3.57*%* (1.61, 7.70)
BSE Confidence 0.34** (0.15, 0.79)
Step 3a--Psychologic Distress (All _ 72 Over vs. Appropriate
Subjects)
Intrusive Breast Cancer Thoughts 3.81** (1.49, 9.74)
Step 3b--Psychologic Distress 13.9 Over vs. Appropriate
(Subjects who performed BSE
in the past three weeks)
Emotional Upset During BSE 2.16* (0.86, 5.40)
Intrusive Breast Cancer Thoughts 4.35%* (1.55, 12.16)
**p<.005

*p<.10



